
Genfsa^ SiK ARTHUR THOMAS COTTON. !s,c.:m. 

•30PIP.D FROM A PHOTOGRAPH 3V ELLIOT .AND FRV, TAKEN IN 1383. 






THE 


E.NGIJSraSERIlsTG 


WORKS 


OF THF 


feKtoAWAEI DELTA 


A DB8GEIETIVE AND HISTOEICAL ACGGUNT. 


COMPILKJJ FOE THE MADBA8 GOVEKN'MBNT 


WALCH, M.lHsr.C.E 

fiOTl lBHiGATTON, MaDBAS (RUTIRiffD). 


IN TWO Volumes, 


VOLUME I, 


PEIKTED AND PtjBLISHED BV THE BUHERIHTENI.'ENT, GOVT. I’BESB, 


1896 







V-’' 


PEEFACE 


•'.<>; V'V-, 



In preparing the following raonograph on the great Engineering 
Works of the Ghdhvari Delta, with which J. was- connected from” 
1872 to 1893 either on actual. construction as an Executive 
Engineer, or in general supervision and direction as Superin¬ 
tending Engineer and then as phief Engineer for Irrigation, I 
have condensed to the utmost the narrative of operations sub¬ 
sequent to 1852; but in dealing with the most interesting period 
before that year, I have considered that the story should be told 
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THE GODAVARI DELTA. 




CHAPTEE L 

TEE .GODAVABI river AND DELTA, 

rpHB G!-6d4yari takes rank amongst the great rivers of India next after tto 
A- Q-angea and tlie Indus. Rising sortie 70 miles north-east of Bombay 
and only 50 miles, from the Anibian Sea, it runs in a generally south-east 
(lireetion across the Peninsula till, after a course of nearly 900 miles, it falls 
into, the Bay of Bengal about 250 miles north of Madras. It receives the 
drainage front 116,000 square miles, an area greater than that of England 
and Scotland combined, and its maximum discharge is ealculated to be IJ 
inillioris of cubic feet per second, more than 200 times that of the Thames 
at Staines, and about three times that of the Nile at Cairo. 

Its chief afUiients are, the Manjira horn the Nizam's Dominions; the 
Tranhitd v^\xi<ik m itself formed hy the oonflueuce of the three groat rivers 
of the Central Provinces, fiz., the Wardha, the Paingange, and the Wain- 
gauge ; the Indravaii; and the Sabari (or Severi). 

Bhortly after receiving the last-named river the G-6ddvari begins to wind 
amongst the spurs of Ihe Eastern Ghats, which gradually closOi in on it, till it 
has to foroe its way through a gorge which for two miles is So narrow that 
along the greater part of the distance a stone may be thrown from either 
bank to the middle of the stream. The hills here rise to a height of between 
2,000 tod 0,000 feet with steep, though not precipitous, rides, and are 
clothed from.water's edge to summit with luxuriant tropical vegetation, 

Through this beautiful gorge the river in its low stages glides with but 
little disturbeinoe, and is easily navigated even by small boafiS, but during 
floods it foams past its obstructions with a velocity and turbulence which no 
craft that ever floated could stem. So great is the action of the stream at 
such times that the rocky bed has been scoured out to depths popularly sup¬ 
posed to be unfathomable, but which, as the writer has himself ascertained, 
do really vary from 100 to nearly 200 feet. High floods rise quite 50 feet 
at the place, so that in the de&e there is then a torrent from 150 to 250 
feet in depth. For 20 miles beyond the . gorge the river ^vinds in a succes- 
aion of lake-Hke reaches amongst the eastern spurs of the hills, till near 
the village of Polavaram it emerges into the plains of the Eastern or 
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.Coromandel-’ Coast, SmBll outlying hills however oocur along its left hank 
for some 25 miles further; the last of these -which lies close to the river 
is at Dowlaish-w-erani, where the C-hd^vari has attained a width of nearly 
4 miles. It then divides into: two branches and its delta begins. 

The branches hear the names of two of the nQrm ‘ RisMes’ or sages, who 
according to Hindu mythology escaped the deluge, the northern branch 
being known as the ‘ Gaufami Q-6d4vari,’ the southern 0110 as the ‘ VasisMa’ 
or ‘ Vasista,’ Coddvari. The Gautami branch after an eastei’iy course of 
which it throws off two minor branches Imown as the 
‘ \ riddha * Gautami and the ‘ Coringa river,’ respectively, reaches the sea 
nearly due east of Coringa in latitude 16° 45' N.; whilst the Yasishta 
branch, trending away more to the south, has its mouth in latitude 16® 20' N,; 
its length is aho-ut 60 ruiles, and at about half -way along its course it parts 
with a considerable portion of its flood waters by a branoh from its loft side 
known as the.'Vainateyam-’Goddvari. 

The greater portion of the area drained by the Qdddvari receives much 
more rain in the south-west than in the north-east monsoon, and it is during 
the former therefore that the river lu-ings down most water. It begins to 
rise at Dowlaishweram some ten days after the south-west rains set in at 
Bombay, usually about the middle of June, and it is almost always high till 
October. The season for floods is then over, hnt during the next two months, 
or so, there are occasional freshets caused by the north-east monsoon rains 
o-ver that part of the catchment basin which comes under their influence. 
When the north-east rains have ceased, the ri-rer gets lower and lower, falling 
to below the crest of the anicut some time in March, and arri-ving at its lowest 
stage about the end of May, when its discharge is at times as little as 1,500 
cubic feet per second. The ‘ diagram/ which will he found in the Atlas 
Yolumo, shows graphically the rises and fails of the river between let June 
and;16th October for a few average years, for some of exceptionally high 
floods, and for others of exceptionally small discharge. In it are shown the 
two highest floods known, that of 21st August 1886 and that of 3rd October 
1891. In the latter, it will be seen, the flood attained a height of 17 feet 
above the crest of the Dowlaishweram branoh of the aniout; it was some¬ 
what higher on the other branches. 

In its moderate freshes the river brings down but little drift; when how¬ 
ever it swells into a really high flood, its broad surface is plentifully strewn 
with floating debris of all kinds ; giants of the forest which have toppled 
into the stream, whose roots and branches rise and fall -with weird effeot as 
they are rolled over and over in the stream ; hambus interlaced in wild con¬ 
fusion ; jungle grasses and river rushes in tangled masses like floating 
islands ; and not infrequently car6asses of animals s-wept from the ‘ lankas,’ 
or islands, which tho flood has deeply submerged or entirely washed away. 
Most of this wrack passes over the aniout harmlessly enough, merely break¬ 
ing now and then a few of tho cast-iron posts on its crest, hut some of it is 
driven by tlie prevaiUng winds into the corner or ‘ pocket,’ at the left 
flank of the aniout, where stand the Dowlaishweram head lock and sluioea, 
and is a source of much trouble. 

The Gdddvari is one of the twelve holy rivers of India. From Trimbak 
where its first triokle issues through the mouth of a sacred idol, to whero 
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it oarriBS into tli6 Bay of BoHgal tli© wators gatliorod from upwards of a 
hundred tliOHsand sqaaro miles, there are many temples^ and shrines along 
its banks, to wliich pilgrims come from all parts of India to bathe and bo 
purged of their iniqiiities. This is especially the case once in ©very twelve 
years when its waters are believed to be in communication with those of the 
Granges by some mysterious underground channel. 

The District which now hears the name of the groat, river that flows 
through it was, till 1859 , known as the ' Rajahmuactry ’ 

OiSdavaTi Bistnct. Mrihem dream of the 

Madras Presidency, acquired from the I^izam towards the end of last century^ 
is divided into nearly equal parts by the river G-odavan. It lies 
between IB"’ 18V and 17"^ 56' So"' N. latitude 56' and 82^ 40' E. 

longitude. It is bounded on the north by the territory of His Highness 
the Nimm and the Central Provinces on the norih-east by the district of 
Vimgapatam ; on the east and south by the Hay of Bengal; and on the west 
by the Kistna district,’’ 

Its area is approximately 8,000 square miles ; about one-quaiter of w^hich 
is known as the ‘ G6d4vari delta.’ 

The ^ Delta ’ proper lies, of course, between the two bratiches of the river, 

. . ^ . but it has been customary to also inolade under the , 

vax © a. general name of the ‘Godavari Delta’ the alluvial 
tracts deposited by the river which stretch along the left bank of the Gtnutami 
branch and the right bank of the Vasishta branch ; this inacctiraoy is so 
unimportant and so convenient that it may well be adhered to. 

The 'Delta/ using the word in the extended application just stated, 
has an area of about 2,000 square miles; the river divides it into three 
parts ; one on the loft side of the Gautami branch ; one embraced by the- two 
branches of the river; and one on the right side of the Yasiehta branch. 
These have, in connection, with the engineering works for their irrigation and 
navigation, been generally distingiiishod as the Eastern, Central^ and Western 
Sections of the delta, or simply as the Eastern Betta^ Central and 

The first of these, lying between the Gautami G6d4vari and the high 
ground which follows a line somewhat north of east 
Section of tiia Dowlaishweram to Samnlcottah (or SamaJJedt), 

has an area of about 460 square miles, including 
Coringa island. That island is separated from the mam land by a minor 
branch of the G6d4vari. known as tho ‘ Ooringa river,’ a tidal channel which, 
leaving the main river at the French territory of * Yanam’ (or ' Yanaoii’), 
runs nearly due north to Cooanada bay. Parts of this branch, which is now 
one of the smaller mouths of the Goddvaii, wm’e opened out less than fifty 
years ago with the objects of facilitating navigation^ and of improving the 
drainage of this section of the delta. Coringa Hos along the northorn end of 
this river, or tidal creek, at the south-west corner of the hay formed by the 
land pushed out into the sea by the northe.iT!L month of the Gautami Gdddvari. 
It used to be the most important port in the 800 miles between Madras and 
the Hugh, and was visited by vessels which in those days were considered to 
bo of largo tonnage. The approaches to Coringa were shoaling lip even before 
the work above referred towns carried out, but the. g^nater quantity of silt 


^ GdddvaH Dktrict Manudlt H. Morrie, 1878. 
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IttOHglit into tlie ‘pocket ’ of the bay by the incipfwod discharge) from the 
Geidirari when in flood, doubtless somewhat hastened on, the deterioration of 
the port, till there lay between it and the open Sea a miid flat of nmny miles 
wide, the tidal channels through w'^hieh could npt float any tcsscIb but those 
of light draught. Ooringa has, therefore, ceased to he a port of any value, 
and is resorted to only by nativo coasting craft for the purposes of repair. 
Its place has been taken by Gocanada, 10 miles further north, whioh, though 
Ivut oompwatively a few year’s ago of so little oonsequonoo that to this day it 
is .not nanied on .many mapti of India, i.s now tho thii-d in importance of all 
the ports of the Madras Presidency, judging by the value of its imports and 
exports, wMeh exceed 190 lakhs pf rupees annually*. It is to the facilities' 
alfor'ded by this port for the exjjoit of ernplus produce and for the extem 
sive imports demanded by a prosperous people that the astonishingly rapid 
development of irrigatiorr and of canal navigation in hpfh the G6d4vary and 
kistna districts is largely due. • 

Per the drainage of the greater part of this Eastern Seotibn of the delta, 
nature provided, and provided imperfeotly, by a ohamiel known as the 

i Thooliabaghd,’ or ‘ Tuliabiigd,’ which will be found so often r-oforrod to .that 

ii roquires special notice here. Oomniencing .near the head of the delta it 
ended after a tortuous eourso in the tidal creek near Cooanada. Under native 
regime it had been utilized as an important source of irrigation by cuttipg a 
channel to it from tho river. As, however, there was no regulatihg work to 
prevent immoderate epantitios of river water from entering it, it not infre¬ 
quently became surcharged dining floods, and was then the cause of extensive 
damage to the adjacent oquntry. Besides this ohannei there were in this 
seotion of the delta three other channels with open mouths from the river, 
known as the ‘ Sopilla,’ ‘ Taykeo’ and ‘ Masakapilly,’ which gave a prooarious 
irrigation to small areas. 

Thfi Central Section, ox Dolta, proper, has an area of rather Under 505 
square miles (exeludiug Polavaram Island). From 
Central Section of the the Gautami G6d&vari, which runs along its eastern 
and northern sides, a minor branoh, known as the 
‘Yriddha Gautami ’ separates at about 30 miles from the head of the delta 
and forms an island known as the Polavaramf (or ‘Poldram’) island, 
which still remains unoonnocted with the anicut system.of canals. 

From the Vasishta Gbddvari, which forms the western boundary of this 
Central Section, at ahogt 25 miles from its head, a large branoh is thrown 
off, known as the Yainateyam Goddvari which falls into the sea at 
Bendamnrriania, where the East India Company, in its trading days, had 
one of its ‘factories.’ Tho island enclosed between this branch and the 
main stream is known as the Nagaram Island; it has an area of about 120 
square milesj and is one of the most fertile parts of the whole delta. The 
aque<iuct by which this island was comiectod with the system of irrigation 
and navigation f rom the anient will b6 found to receive special notice in the 
followi.ng pages, its construction having been in many ways a remarkable 
feat. 


by 


The natural drainage of the main portibn of tins Central Section was 
the ‘Gorinkala’ and ‘ Kausika,’ or ‘Kowsika/ drains, both of them 


In ,1893~4);1., imports Ks. 37,06,956^ exports Re. 1,54,59,084. i _ 
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Western Section of the 
Delta. 


THE GOBiVARt DliI,TA. ‘ 

■■ ■ ■ • 

b^ing 8])ill ehaimels from Titoy ware used for some tiim3 after 

the oonatniotion of the anient as roiigli and ready means of starting ixrigatioii 
and navigation; the Q-orinkala has now been restored to its legitiiaato use 
as a drainage channel pure and simplo, but parts of the Kausika have been 
mobrporated in; a canal, and it is separated into two portipns^ the upper 
being joined, to the ‘Q'orinkala near where that channel falls into the Vaina- 
tejam (J(^4 vaxi, a short distance below the head of that branch. The Kausika 
originally travoraed nearly the whole length of the delta and was in the old 
days considered to be one of the main brancbea of the river. 

This Oentrnl Sect ion ^ though on each aide of it ran a magnificent river, 
was almost '"^wholly destitute of the means of river irrigation, water being 
9 ,dniitted on. the land only during a ver}^ few days in the year, through small 
sluices constructed in the river bank/’ ' , 

The Tf^eatern Section ol thG Delta has an area of rather over 1,000 square 
miles, and is therefore about equal in size to tho other 
two sections combined. It strotehes westward from the 
Vasishta Gdddvari for about 8o miles to where, at 
about the same distance from the Kistna, it meets the so-called ‘ Delta Vof that 
rivoc. Between tho alluvial plains which owe their origin tP tho two great 
livers, there remains a depression as yet unfilled hy their deposits, which is 
known as the ‘ Oolair ^ (or feoleru) Lake, occupying an area of 170 squaro miles, 
inoludmg its islands. Little silt-ladon water from the G6d4vari and the 
Kistna now reaches tliis lake, but upland streams, draining in all some 1,600 t 
square miles, fall into it. The surplus water of the lake finds its way to the 
sea by the ‘ tjppxit^iui ^ (Salt river), a tidal stream, some 20 inilesf long, wdxich 
issues from the south-east comer of the lake. This river and aii arbitrary 
line through thp lake itself form the boundary between tho lower portions of 
the G6d4ya.ri and Kistna districts. 

Of tliis Section of the Delta the following three streams were the natimal 
main drainage Hues, and they still remain so, though under oonditione con- 
sicbrably altered from those wlrioh obtained before tho system of canals from 
the aniout came into oxistencO':— 

First : Tbo We(/dru (or ‘ Waiyeru ’), known in the upper portions of its 
course before it enters the delta as tho ^ Yorra-Kalwa ’ (Yellow stream).™ 
After a south-easterly eourso of some 50 miles, tlii-ough a drainage basin of 
850 square miles, this stream turns to the south-west at a point whore it has 
approached to within 8 miles of the Gdddvari, and it was there joined by 
a tributary called the Kdllu-Madugn, which, having nm for many miles close 
to the Godavari, almost touches it at the head of the delta. Here tho native 
cultivators in the old days made two cuts known as the ‘ Old ’ and ‘ New ’ 
Apparow channels, by which water could be taken from the Goddvari when 
sufficiently high. The means of migation thus secured for a oonsiderablo area 
of lands along the Woyeru was of coiu-so precarious, and not infrequently a 
source of danger, as there was no efficient arrangement for excluding river 
floods. The Woyeru ended in the Oolair Lake, but on its way there threw 
off several branches, which meandered to the Upputdru through the swamps 
along its northern side. 

Second : The Oostanadi (or ‘ Goshta-nuddy ’).—This was doirbtless once 
a branch, or spill channel, of the Wey^ru or of its tributary the BdUu-Madugu, 


* Captam letter No. 184, dated 3rd August 1849. 
f Exoltisire of what comeg to the lake from the Yorra-Kalwa or Weyeru. 
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and from near tho janetion o^ the two streams ran southwards to the XTppu- 
teiu, joining that liver a few miles from its mouth. An axtjifloial chahnel 
from the GodAvaii, some 8 miles below the head of the delta, used to bring 
water, when the river was sufficiently high, into the Gdstatiadi for irrigation. 
Liko tho other similar channels it was without any works to regulate the quan.~ 
titj of water entering it, and was therefore often a source of danger to the 
country it was intended to benefit. 

2Vurd : The Nakhala, —This was once a spill channel of the GoddYari, 
leaving it some 12 miles below the head of the delta and rejoining the river 
about the same distance above its mouth. 

All these three main drainage channels of the Western Section were made 
use of to expedite tho distribution of the water from the aniout directly 
it was brought into action, and paris of the Wey4ru and Gdstanadi have 
been permanently iriooi-porated in artificial irrigation and navigation canals. 
The Nakkala however has, by recent arrangements, been relieved of all duty 
except its legitimate one of carrying off surplus water. 

Besides the lands irrigated by way of the Wey4ra and Gdstanadi above 
noticed, a, considerable area in this Section of the delta received an irregular and 
unregulated supply of water from the G-ddiiVari hy moans of two chamiols— 
one known as the ‘Bhoopiah’ (or ‘ Ehuppaiya’) with its offtake from the 
river at about 10 miles from the hemd of the delta, and the other called the 
* Pamooloo ^ (or ‘ Pemidu ’) to which there were two or three open cuts lower 
down the river. 

On the right bank of the Vasishta eoddvari, about 5 miles from its mouth 
stands the native town of ‘ Madapollam,’ where there was an important 
East India Company s ‘ factory.’ It gave its name to a class of cotton goods 
stiU known, in the market as Madapo/larm. When the sea-borne trade of 
tho coast was carried on hy small craft, now ahnost entirely runoff hy large 
steamers, the mouth of tho Vasishta (jdddvari was at certain times of the 
year a much frequented port, and owing to its oonvenience for shipping a 
subtu-h of Madapollam called ‘ JSarsapur ’ grew into an importance whioh 
quite overshadowed its parent town. Hince, however, the Company’s factory 
was done away with in 1829, and Oocanada has absorbed almost all the 
export and import of the whole district, Narsapur has ceased to be of com¬ 
mercial consequence, but it is still a large native town and gives its name 
to an important taluk, and to the ‘point ’ at the month of the river whioh to 
navigators is a well-known land mark warning them to give n wide berth to 
the shoals oft the months of the Q-dddvari. 

A reference to the accompanying sketch map will, it is hoped, make this 
condensed, description of tho Delta clear. . 
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CHAPTER IL 


TITB aODA VABI ANIOUT—TROFOSALS AND SANCTION:. 

Tow ABBS the end of the first lialf of the present century, thie Q*6d4varij or 
as it was then called, the * Eajahmundry ' district, had fallen into sad case. 
The abolition of the East India Company’s factories and the competition of 
Manchester and other Enropoaii looms had deprived it of nearly aU its cloth 
trade, which had formerly brought into the district many lakhs of rupees a 
year, and given employment to>a large oommunity of artisans; an xmsuitable 
form of land tenure, badly administered, pi* 08 sed heavily on its caltivators; its 
few irrigation works wore neglected ; and it frequently suffered from droughts 
which withered the crops, or from floods which drowned them ; for the. noble 
river which runs through the district and now em-iches it, then carried nearly 
the whole of its treasure of waters uselosely to the sea, or poured them in 
destructive floods over the most fertile parts of its delta. 

More than a hundred years ago an Engineer (Mr. Topping) had 
observed the facility with which the Gbdavari might be made to irrigate 
the districts on its banks, and had brought to the notice of Grovemment how 
desirable it waste throw an anicut or dam across the river so as to raise 
the water and thus make it available for| that purpose ” ; hut the time and 
the man had not then come, tod did not do so for half a century. 

In 1832-83 a terrible famine ravaged the district, and the country had 
only partly recoveiud from the effects of this disaster, t when the three 
imfavoui-able years of 1245 (1835-36), 1246 (1836-37) and 1247 (1837-38) 
were followed by the calamities of 1248 (1838-39) and 1249 (1839-40) and 
the almost equally calamitous season of 1250 (1840-41).” 

The decreasing population and dwindling revenue now forced the G*OTom- 
ment into action, and in 1843 it sent one of its ablest servantsj Sir Henry 
Montgomery, to inquire into the causes of the rapid doelino of the district, 
and to advise as to remedial measures. In March 1844 he sent in his report, 
in it, amongst the causes, ho gave prominence to “' the abolition of the 
Government mercantilo establishments and the subsequent annihilation of 
the cloth trade,” and “ the neglect of the existing works of irrigation and 
the absence of improvement.” 

With reference to the former ho wrote thus“:— 

“ 37. The Government factories were abolished in J fasli 1239 (1829-30). On 
an average, seven lakhs annually had been distributed 
for twenty.four years previous on their account. In some 
earlier years the annual disbursements amounted to 10, 
11 and 12, and in one year exceeded 14 lakhs of rupees. 
It is impossible to suppose otherwise than that these 
large^ sums expended in the country greatly contributed 
to its prosperity, and that their being withheld from circulation has proportion- 

1852 Commission, Madras Presidency, 

' t Sir Henry Montgomery’s Beport, 18th Maroli 1844, 

I * Fasli’== Indian revettuo year, 
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ably iiad an opposite effect. Accordingly it is seen that the ar^erage land revenue 
for the fourteen years subsef|iient to the discontinuance of the Company’s trade 

is Bs. 2,59,»^46 per annum pr about 


Average of 
1252 
Average of faslls 
1338 .. . 


fasHs fi'Oin 1289 to 


RS. 


from 1225 to 


Decrease 


2,69,346 


fouideen < per cent, less than in coin- 
.Ti6;i2,826 parisot with that of “ the same period 
previous to that event. For some few 
18,72,172 years aubsequently the shock to the 
commercial community was partly alle¬ 
viated by the excitement, which private 
enterprise received hy the opening* the 
Government withdrawal from commerce afforded, but in the last few years the 
main trade in cloth lias been superseded hy the European manufacture, and the 
fine punjams for which, the district was once so famous are now not procurable, 
The anaihilati.on of the onoe-flouriehing trade has thrown out of employ a largo 
body of weavers who formerly derived a good Hvolihood by their profession and 
contributed to consume the products of agricultural labour. 

38, In the fourteen years previous 
Vahis of Exparta of i^iece-goods. to, the abolition of the factories, the 

average annual amount of specie remit¬ 
ted from this treasury was 10,59,235, of 
which 3,75,235, on an average of the 
same period, returned to the (hstrict fpr 
circulation within it. For the fourteen 
years subsequent to that era the average 
remittances have been ll,29|642 with¬ 
out any portion returning. . It needs no 
effort of imagination to arrive at the 
conclusion that this heavy drain, on the 
revenue and the cessation of the staxde 
trade have had some effect, especially 
in the latter years, on the resourcos of 
the country, on the home demand for 
agrioulfcural produce and consequently 
on prices. The marginal statemeut 
gives the annual value of the exports of 
piece-goods from fasli 1281 (1821-22) 
to the end of last yeetr tod shows a, 
lamentable falling off in the five last 
faslis.” 

Fortunately Sir Henry Montgomery had been Collector of Tanj ore, where 
he had seen the blessings bestowed on the district by the irrigation from the 
river Oauverjs and the astonishing improvement which had followed the 
building of the Ooleroon aixicuts in 1835. Ho, therefore, when dealing with 
the remedial measures required for the ^ Rajahmnndij ’ district, strongly urged 
the thorough examination of the Gdddvaii delta by an exporienoed engino'er, 
with a view to the development of its irrigation resoturoos. “ My own im¬ 
pression,’^ he wrote, “ leads to the opinion that much be done with the 
&6d4vari, both in improving the mo^ans of cultivation in adverse seasons 
when local rainn fail and in counteracting the ill-eflocts which follow ati over- 
abondanoe ” ; and in the same report; ho says : Objections have been raised 
to the undertaking of any extensive works on the grounds of the difficulty of 
controlling the God&yari, which has been designated by Mr. Smith,t as ^ a river 
which in one year ensures a full crop without any superficial aid whatever, 


Faalis. 

liS. 

1331 (1821-22) 

■ ... 9,74,076 

1232 (1822-23) 

12S3 (1823-24) 

6,53,730 

3,97,492 
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1,95,313 


Cessation of Company’s trade, 
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ill auother is utterly destructive of crops aiid works by its iuuridation, aud iu 
another could not bo made productive at any expense/ It cannot be denied 
that the Gddivari when filled, as it was in tho early part of the present 
season, is a fearful stream, overflowing the country through which it passes 
and carrying before it all impro vements in its ootirso ; but it must be remem¬ 
bered that no endeavours have been made to diminish the extent of mischief 
it thus oooasionaliy causes, by diveiting a poition of tho body of water from 
the mam stream and chstributing it into irrigation channels throughout ^other 
parts of the country, or by maintaining the river banks in a state of oflicieney . 
Tho presence in the Northern Oircars of. Captain A. Cotton., whose acijuaint- 
anoo with the management of river irrigation on an extended scale has been 
successfully applied to the southern districts, seems to afPord an opportunity 
deserving of being embraced by the Government to obtain a satisfactory 
opinion on this important subject/^ 

The Madras Government at onco acted oh this advice and in August of 
the same year (1844), Major Cotton (now General Sii* Arthur Cotton) of the 
Madras Engineers, to whom Tanjore owed the construction of the Ooleroon 
anicuts above referred to, sent in his ^ Report on the Irrigation of the 
Rajahmu.ndry district, ’ from which the following extracts are given 

The principal part of tMs district, forms the delta of the Godavery, and as 
respects soil, climate, and capabilities of irrigation, it can scarcely be surpassed 
by any part of the world. Such tracts as this, with their immense natural advan¬ 
tages, yet absolutely require the following t'oiir kinds of works, before their 
resoureea can be in any good degree developed. Even though favoured with a 
good supply of local rains in general, as is the case with this delta, prohably hot 
oaedourth of the produce of which they are capable can be obtained by means 
of local imx>rovement of villages on a small scale, w ithout the aid of the main 
works now enumerated ;— 

Mrst .—The embankment of the xivers, to secure the crops from destruction 
by the river floods. 

Second. —Dams, with channels of iirigation leading from the river, to hring 
its water from the level of its bed to that of the surface of the land. 

l^irc?.-^Surplus channels, to lead ofl the floods caused by. tho local rains, 
from the flat lands to the sea. 

‘‘ Murth ,—^Raised roads and bridges, to allow of the couveyancGs of produce 
to the markets, and to the coast, through a country wliich is otherwise, from its 
nature, impassable during the rains. 

It needs no argximent to convince that, without these means of counteracting 
the irregularity of tire natural supplies of water, and of providing for the removal 
of produce from where it is grown, to the places where it is reqixired for consump¬ 
tion, or exportation, only a small portion of what,the tract is capable of produc¬ 
ing can be secured. One year a portion or the whole of the crop of large tracts 
is destroyed by the overflowing of the rivers, another year the same losses are 
sustained from the rivers not rising high enough, though even in the worst years 
it inay contain water enough to irrigate ten times thO extent of land forming tlie 
delta; in a third year, the lower or flatter tracts are so flooded by the local rains 
that the labour of cultivation is all thrown away; m another, the crop is destroyed 
by a failure of the rains over three-fourths of the district, when not an acre of it 
need to be dependent at all upon them; and it may happen that the district is 
sufl'ering from two or three of these visitations at the same time, for instance, 
one-half of the district suffering from river floods, while the other half is equally 
distressed by a failure of the local rains; and lastly, the most abundant produce 
is of little use, unless it can be conveyed at a moderate expense, and at the prosper 
tme, to the point where there is a market for it. 
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all tliesG four works, Bajaiimundiy lias been, hitborto, and is now, 
wholly destitute. It is entirely withb at any general system of irrigation, drain¬ 
ing/embankments, or communieations. There are; some partial works of tliis 
Mild, but they are of small extent, and even these have not been kept in an 
effective state. In the last three, or four years, sometlung has been done towards 
the repair or improvement of the old works, but fheir comidete restoration is not 
what the distriot needs j it is the execution of a system of works of a general 
nature, without which all minor works can effect hardly anything, comparatively 
speaking. . It is truly astonisloing to see this important district^ in tiiis state, and 
the more so when considered in connection with Tanjore, a district of the same 
kind in the same presidency. In the latter, from tlio time it came under the 
management of out (Jovernment, there has been one continued process of iin- 
provement carried forward, so that it may now be said to be completely provided 
with works of all the four kinds above mentioned (though many works of detail 
may yet be executed with advantage). In Tanj ore, when the supply of water, in 
the river is scarce, every drop /sled out on the lands; in the severest freshes 
' there has not been any considera'ble extent of loss sustained by the overflowing 
of the rivers for the last ten or fifteen yeais ; only a very small part of the district 
ever suffers materially from theheaviest local rains, while the crops ax*e so 
independent o? these, that a failure of them, comparatively speaking, hut little 
affects the produce; and lastly, there is a commimication for bandies open 
throughout the year from every'\talook to every other talook, and to the coast. 
The results in the two districts correspond wibh the.difference in the attention 
that ha^ been paid to them. The Delta of Taujore contains a population of 
about 1,100,000 and pays a revenue of about 45 lacs with so much ease that it 
has been constantly showing an increase of everything which indicates the 
prosperitv of the inhabitants, though it has had no valuable article of export 
except rice; while Bajahmundry contains in the whole distriot only 560,000, 
and probably in the delta not more than four lacs, and pays at present with 
great difficulty 21 lacs. The Delta of the Godavery is indeed smaller' than that 
part of the Delta of the Can very which is in the Tanj ore district, hut, on the 
other hand, the rpiality of the land is, on an average, decidedly superior in the 
formerj it is also much more favoured in respect of its local rains; and the 
supply of water by the river is probably four times as great , and much more 
constant. 

8. I have not yet received a statement bf the revenue of Bajahmundry from 
the time it came under our Government, bui in the last ten years I find it has 
fallen off about five lacs, while the population, if the returris are correct, has 
fallen from 740,000 in 1821 to 560,000 in 1842, or one-fourth in twenty-one years. 
This very rapid decline is no doubt mainly owing to the failure of the cloth 
trade, which in ten years bas fallen from about seven lacs of rupees to three 
lacs, and which I am told was once much higher. ‘ A diminution of export trade 
to the value of four lacs would throw but of employment about one lac of people, 
and a large proportion of these no doubt would emigrate; but the amount of 
suffering in the district, which must have followed upon such a decrease of 
employment for its population, it is impossible to conceive. How far the loss 
of this trade would have been prevented or delayed, had the irrigation of the 
district been attended to, is a point deserving of most serious consideration, 
ThG price at which any article of trade can be supplied in any country must 
ijepend mainly upon the rate at which food can be obtained, arid upon the price 
alone depends the admittance of any article into a particular market. Had rice 
been obtainable with less labour, when the English cloths begin to undersell 
those from-these districts, the Indian cloth might have been sold at a lower rate, 
for everything must depend upon the price olfood. 
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‘ III Bajalimunclry, I have no doubt that a complete system of irrigation would 
increase the produce from the lands now cultivated *by one-half, and that with 
greatly diminished labour; so that food could be produced at one-half the cost it 
now iS; a diiferenoe, which I have little doubt, would for the present at least restore 
a portion of the cloth trade. It is not, therefore; in my opinion, siilhcient to say 
that the loss of the cloth trade has caused the lute diminution of revenue and 
population in the district, without inquiring further, whether that cause itself 
18 not in a great measare the e-ffect of uegleoting those means of improving'the 
district which we had in our power. But whetlier the cloth trade revives pi‘ hot, 
it is certain that, if food is produced with less labour, the prosperity of the district 
must increase ; either the food itself will become.an extensive article of export, or 
something else ivill be produced or manufactured with advantage in consequence 
of the abundance of food. In this case, however, there can be no doubt that 
sugar will become the great export of the district, on which subject, however, I 
have already communicated with the Board. There is already a very considerable 
extent of sugar cultivation in the district, and nothing wanted but the establish¬ 
ment of extensive sugar works to increase its cultivation to any extent, provided 
that the district is irrigated. I am happy to say that the immediate estalilish- 
ment of .bugar works in the district is nowy I believe, determined upon by an 
English mercantile house. 



5. The results in Tanjore, compared with Kajahmimdry, place in the strongest 
light the consequences of the two difFerent modes of proceeding. If we take the 
increase of revenue in Tanjore at 16 lacs, and consider it to have been progressive, 
as it has been upon the Avhole, the total additional revenue in forty years was 
B20 lace, and the total irrigation expenditure 32 lacs. I have not the statistics 
of Eajahniuudry yet fo.r so long a period, but I believe the revenue has not 
improved; and in the last ten years, there has been a falling off of five lacs a year, 
or a loss of 25 lacs in all. I have not the smallest doubt that, had one-quarter of 
this been spent on the irrigation, the whole 25 lacs would have been saved; and 
I am oqually certain that, had that whole amount been expended from the time 
the country came under our control, the revenue would have been double what it 
now is;-—I do not mean to say that it was possible, many years ago, to have 
introduced a complete system of irrigation into the district; the zemindary system 
would have opposed immense obstacles to it, though much might doubtless have 
been done. But now^ the time appears to have come when the Goverhment may 
take the matter in hand without any doubt of being able to go through with it. 
Many of the zemindars are mucli more sensible than we are of the importance of 
such an undertaking, and if there are any still remaining w^ho would bo inclined 
to throw any obstacles in the way of it, they are quite powerless; arvangomenta 
must of coiuse be made with them, either to pay a share of the cost of the main 
works, pro|/OiH:ionate to the extent of land watered, or to pay an increase of pesli- 
cush ; but 1 have no doubt that, under judicious management, these points could 
easily be arranged. 

6 . I Aveuld next proceed to consider the nature of the works now in existence 
and those which would be required. There are a few large' irrigating channels 
from the river, but t).iey are radically defective. Their beds are so much higher 
than that of the river, that they only admit water in the high freshes; and 
hitherto they have been without head sluices, so that the crops dependent upon 
them might be at one time perishing from drought, though there was an immense 
body of water in the river, and ai anolber drowned by the floods-.they conveyed 
to them, and not those lands only, but all the neighbouring country also, The 
Bhoopiah Oalvah T found to be about 14 feet above the level of the bed^of the 
river, so that nothing 'but a high fresh could reach it; and last year, it was 
evident from the appearance of the channel a torrent of water passed down it, 
overflowing its banks and flooding the whole country. This latter evil is now 
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countemcted by the erection of the head sluices, which is a great improvement, but 
it only removes the Bmallest evil of the two to which such a channel was subject. 
These imperfect river channels, which also only lead watex* to a small part of the 
district, ar0 the only irrigating works of any consequence in the delta. There 
are also some low and partial embankments to the river, but bo utterly inade¬ 
quate that several lacs of rupees were lost last year in the destruction of crops by 
the liver floods. There has been some considerable improvement made in these 
this year, but a very 'large amount of work is required to put them in an effeoiive 
, state. A good deal of work has been done to the great line of road through the 
town of Eajahmundry, but this can hardly be said to be in the delta; it is how¬ 
ever in a very imperfect sta.te and wants many bridges. About twenty years 
ago, Mr. Kbbertson estimated for completing the water communication by the 
creeks aiid backwaters near the coast, from the northern end of the district to 
within a few miles of Masulipatam, a most important work ; it was estimated at 
only 7,000 rixpees, but was not completed* though one or two of the cuttings 
were made. _ . , 

7. The works that will probably be required maybe thus rouglily estimated. 


Armiont across, the Godavery above Rajahmtindry 
Two main irrig'atirig channels ... ... ... ... ... 

.Aqiiednct to convey water across the river to the tract lying between 
the two branohes ... ... ... ... ... ... 

Detail works, channels, alnioes, &6., in the Oircar tracts . 

River hanks ... ... ... ... 

Cntting bends, &o>, in the river ... . ... ... ... 

Roads and bridges in the delta, 200 miles at 1,000 rupees per mile 


J>AC8. 

4 

6 , 

2 

2 

1 


16 i 


8 . This is of course only a rude judgment of the works and their cost, merely 
intended to show the sort of plan which I would recommend. The principal 
difficulty to be encountered in this district, is the bringing the water from the 
level of the river to that of the lands. This is owing to two things, the great 
depth of the channel of the river (about 25 feet at the head of tho Ehoopiah) and 
the moderate fall of its bed ; about one foot per mile. These two will make it 
neoessary to have both a high anniout and a considerable length^ of channel, 
with deep cuttings to lead the water out to the ^urface of the lands. I have not, 
howeveiv examined the river above Eajalimui\dry, I have no doubt of finding a 

f ood site for an annlcut, as respects materials,, for the . hills come down to the 
ank of the river, and 1 saw an excellent kind of granite at Eajahmundry, 
brought a few miles down to the river. I am also inclined to think that when a 
few levels have been taken, I shall find the country more favorable for the 
channels than I have supposed in the above‘estimate. 

, The southern channel will not merely provide water for the southern part 
of Eajahmundry, bxit also for a very .large portion of Masulipatam, sufficient; 
I suppose, to yield six or eight lacs of rupees when properly irrigated. 

The central tract between the two main branches of the Qodavery is, I under* 
stand, the richest in the delta, but I know of no way in which water can be con* 
veyed to it, but by carrying it from one of the main channels over one branch 
by an aqueduct* This would be an expensive work, but a bridge would be' 
combined with it which would be an incalculable benefit to the district. 

‘'The river banks will not be very expensive; there was destroyed last year, 
by the flood, probably three times as much work as is wanted to put/thenx into 
an efficient state. 

‘‘The channel of the river has been hitherto totally .neglected; it has been 
allowed to wander wherever it would; and, what is worse, the inhabitants have 
been allowed to encourage the formation and growth of islands in the conse* 
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qiiencG of wMoh is, that it ouiB into the laud opposite, which is very like pemat- 
tiug one man to rob another. In the lower part of the eonthern Godavery, a 
bend has been allowed to form, which has cut away the greater part of the town 
of Moddapollem, and If neglected, will destroy both the remainder of it and the 
adjoining town of Narsipoor. Two yauganies were conatruotod this year for 

protection of the town j they are well built and wiU be of gi'oat use, but, 
more are required; audio cheek the evil effectually, the bend ought to be cut 
away. This is ako absolutely necessary on account of another e'vdl urising from 
it, viss., that it keeps the surface of the river so high in the Hoods. It is exactly 
aimilar to a bend in the OoUeroon, near the sea, whicli was cut away about three 
years ago- ’ 

The roads and bridges will have a most powerful effect upon the prosperity of 
the district; for several months grain, jaggherry and other bidky articles cannot 
be moved at all, unless produced near the banks of the rivers; and for sevej al 
more, the cost of transport is enormous. Siipposiug that one anna per ton per 
mile were saved by the construction of good roads, and that 45 tons a day were 
conveyed by them, there would be a saving to the district of two lacs a year on 
the 200 miles of road, besides all the advantages to travellers, and the incal¬ 
culable effect of being able to convey produce to the markets at the proper time. 
In Tanjore, on one of the raised roads, the traffic was found to be 1,200 male 
travellers, and near 100 tons of goods per day. It need hardly be urged that 
if the people were relieved from a burden of two lacs a year, in the transport ol 
goods, the effects of it would he very sensibly felt on the revenue. 

I have not supposed that any of the large rivers are to be bridged, though I 
would undoubtedly continue annually to lay out a lai*ge sum on that work till the 
communications were, completed. From the cheap rate at Avhich excellent timber 
of various kinds can bo obtained in this district, 1 am in hopes that bridges upon 
the plan of the American timber bridges would be found very moderately expen¬ 
sive, but I have not yet been able to get one estimated. 

This sum of 16^ lacs might be expended in four or five years, and would, I 
should hope, convey w^ater to all parts of the district; but there w^ouhl be a 
demand for additional works of detail ior many years, as cultivation extended 
and population increased. I have not the least doubt that it Avould very soon 
vield cent, per cent., nor that, if an effective .system of irrigation Aver© fully estab¬ 
lished and kept up, the revenue of the district Avould rise to 50 lacs of rupees. 

‘Iln examining the question of the propriety of such an outlay as this, there is 
one poin t which I coo eider deserving of particular attentiori; AA^e are apt generally 
to thinli of a Government expenditure, as if it Avere precisely similar to one made 
by a private individual. But in countries circumstanced as these tire, there is a 
vast difference, and especially in this particular case of Eajahmundry, A lac of 
rupees cannot be spent in any district Avithoiit a large portion, of it immediately 
finding its Avay back to the treasury ; but in this district aa I ieh is now suffering 
such difficulties from the immense diminution of specie, probably the greater part 
will be paid back the course of the vsnv TLiVa 


paid back m the course of the year. This additional circulation will 
enable many to pay their Msts, who otherAvise could not have done so, and per¬ 
haps there wou].d be little more difference made by its disbursements in respect of 
the state of the treasury than that such a portion of the population as Avouid 
otherwise have been either not at all employed, or to little effect, would thus be 
usefully occupied. During three or lour mouths the great bulk of the population 
are employed to very little purpose, where there is almost literally no capital to 
enable the land owners to make improvements ; but an expenditure of three or 
four lacs a year Avoiild put life and activity into the whole district. That t)art of 
the population Avhich is j ust noAV, from the impoverished state of the district, a 
dead weight upon the rest, from wmnt of employment, would be provided for, and 
the supply of specie would give a great stimulus to the remainder. Indeed, I 
would state it m my opinion that, iadependent of the ^dtiinato returns, the 
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mont in the present state of the district. Such an outlay seems to me more 
nearly allied to a loan from a landlord to his tenant, to bo esj»ended in improving 
his farm, than to a simple expenditmu 

“As for the proper returns from the works executed, they would not certainly 
be so immediate as in Tanjore (where I believe, almost withont exception, the 
money was repaid in increased revenue within the year), because it probably will 
bo found impossible to execute the main works within three years ; but I have 
no doubt that, if the works are diligently prosecuted, before five years are over a. 
very large" increase" of revenue will be obtained. 



“As the fundamental work in the system of irrigation hero supposed, vix., an 
'annicut across the Godavery, may'appear, in consequence of our having as yet 
attempted scarcely any thing worth the name of a work of magnitude, a very serious 
undertaking, if not an impracticable one, I would say a few words on that pointr 
First, let us observe what has been done; the two Colleroon annieuts, one 650 
yards long and one 750, with locks, sluices, &e., were both built at once, and each 
finished, notwithstanding the presence of considerable stream of water, in exactly 
three months from the time of its commencement; the one costing near a lac 
and the other about 8.5,000 rupees. The completion of one of them within two 
vears was .looked upon by most people as a vast work, and what could scarcely 
^>0 hoped for. The present work would contain probably double the quantity of 
matemls of these two together. But I expect to be able to choose a site for it, 
where there will be abundance of suitable stone close at hand, which will greatly 
facilitate the work, and I think it is worth considering whether it might not be 
constructed of rough stone chiefly. The low rate at which we have been able to 
do this work at Vizagapatam, even with the comparatively imperfect apparatus 
we have used (’viz., 'W’ooden rails and 2-ton cranes) encourages me to think 
that we might construct an anniout in that way cheaper than any other ; and it 
would have mauv advantages, chiefly that it would he done almost entirely by 
ordinary labourers; for in a district where so bttle masonry work is generaUy 
going on, it would he very difficult to collect so many artificers as would be 
desirable if the anniout were formed entirely of brick and squared stone. With 
wago.ons, rails and cranes calculated for 10-ton loads, or even 6 tons, it could 
be executed with great expedition and veiy cheaply. By this mode of con¬ 
struction also, -what would probably be the main obstaole would be overcome 
without any trouble, tliat is, the disposal of the large stream, of water, which 
flows down the iiver even in the hot weather ; this would find its way through 
the open stone work, while it was under construction, and a lining wall along the 
•upper face of the dam could be added afterwards. The body of a dam 2,000 yards 
long, 50 broad, and four high, on the average, could bo formed for about two lacs 
of rupees, and it could be finished by a covering of cut' granite aiteywards, Ihe 
channels might-be cut tq the full depth,, and of a moderate width, the first year, 
so as to allow the water to flow down them, and they might he gradually widened, 
by which means early returns would bo obtained. 

“ There does not seem to be any use in my attempting to go further into this 
Bubiect at present, till I have obtained the necos.^aiy materials for a more 
complete report; and I would therefore now only request the Board to pimp at 
mV dispo-sal the means I require to examine the district thoroughly and withoiit 
waste of time ; and I would take the liberty to remind them, that my own Jioalth 
and stren'-th are such that I am utterly unable to do more myseM than visit 
the various localities and prepare plans and estimates from the materials provided 
for me by otbera. Surely, it is time to take decided steps to restore to jiros- 
peritv a district wbicli has so sunk under our management during a long senes 
of years; a district which in ifself has such capabilities as can scarcely be 
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equalled^, if at all, in any other tract in the world; having all the advantages of 
Tanjore with a richer soil, a far nohler and more certain river; and in addition, 
what is certainly not to he found ,ih any other country, a perfectly aocesBible and 
safe port, directly connected by a large river with forests of teak of the finest 
qtiality. That such a district should have greatly retrograded under our maiiage- 
ment is one of those things which it is itupossihle to explain/' , 

Eight months later Major Cotton sent in. a ‘ Second Eeport on the Delta of 
the God 4vari,’ dated 17th April 1845, from wMoh the followhig are extracts 

“ The fii’st report on the irrigation, &c., of this tract pointed out the neglected 
state of the district, its destitution in respect, of those artificial works which are 
absolutely necessary to develop the vast capabilities of .these rich alluvial lands, 
and the consequences of such neglect in comparison with the results of a liberal 
system of improvement, as sho-wn in the Delta of the Cauvory. It required 
neither time nor attention to discover so far what was required for this unfortu¬ 
nate distriot. What it wanted vms only what every delta requires, and without 
which Such tracts, with all their prodigious natural advantages, are subject to 
more dreadful evils than many less fertile districts. If such countries are left to 
the mercy of the great rivers that flow through them, the water at one time 
many feet above the surface of the land, and at another 20 or ,30 feet below 
them—in one month, during a certain crop, deluged with rain and river floods 
combined, and before that crop is cut (if any of it esoapes), exposed to a perfect 
drought, an impoverished people, and empty treasury are the inevitable conse¬ 
quences. The question therefore is, merely, how the necessary works may be 
most economically and effectually carried out. It is rather the question how a 
man may be best clothed and fed, than whether he needs clothing and food. On 
my retuin to the district, therefore, after the moiisoon, I proceeded to the 
examination of the river and the lands, in respect to their levels, the rise and faU 
of the water, &o.; the first and fundamental point, to be ascei^tained being the 
proper site and cost of an annicut. It must be acknowledgejd that, before 
looking* closely into the subject, this appeared to be a foimidalble undertaking in 
consequence of the great depth and breadth of the river, both so much exceeding 
those of the Cauverj and tiie CoUeroon, the rivers which I had been accustomea 
to ; and the idea of building a dam across a river, where it is more than seven 
times the greatest width of the Missis sixii, might very naturally seem a doubt¬ 
ful project. This case is, however, a remarkable instance of the vast difference 
there may be between the distant superficial view of an object and that wliich 
we may obtain by an actusl examination of it. Upon a careful survey of the 
river, ! find that not only is such a work as an annicut practicable, simple, and 
easy, but that such are the extraordinary natural facilities for its construction 
at the site where it could bo most beuefieiaily constructed, that its cost, in com¬ 
parison both of its great extent and the vast effects which it is calculated to 
produce, would be really very moderate. I here propose only so far to touch 
upon the subject of the levels of the river as may bo necessary for the 
explanation of the subject in a general wmy. 

The Godavery, rising near Bom bay, passes for severiil hundred miles through 
an open country, watered chiefly by the south-west monsoon. About 200 mi&s 
from the sea, it enters the hilly tract that runs at the back of the Noxtheam Circars 
and at 60 miles from the sea it enters the alluvial country which it has itself 
^ernarkable that, in passing through the great barrier 
ot mils (1 find from information which seems to me conclusive), it has so effec¬ 
tually made its way that there are no falls throughout the whole length of its 
channels, nor indeed any obstructions of consequence. Such is the statement of 
the boatmen who navigate the river, audit seems to be comifletely confi.rmed bv 
the fact, that the timber rafts never come down from the Hyderabad countrv 
except when the river is almost at its lowest, and has not more than tw^o or three 
leet of water at the fords in the low country. The alluvial land does not 
immediately expand to a great width from the point at which the river leaves 
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the main range, there being still rising grounds and detached, patches of hillsj 
at a <iistance of from half a mile to five miles- from the river, for the distance 
of 23 miles f urther; at the end of which distance, two or three detached hills 
eoroo close to it, the river divides into two streams, the alluvial country Spreads 
out on both sides, and the delta may properly be said to commence, extending 
on the west side till it meets that of the Kistna at the Colair lake, about 40 miles, 
and in the east side about 32 miles to the shore of Coringa hay, where the coast 
runs for some distance nearly north and south. 

“ Within the line of the hills tho river has, I conclude from the above-mentioned 
fact, a very moderate fall; and I saw that such was the case for some distance 
within. From the hills where the alluvial land immediately adjoining the river 
is 80 feet above the level of the sea at high water, spring tides, it has a most 
regular slope, commencing with a foot and-a-half j)6r mile, and gradually dimin¬ 
ishing to oho foot as it approaches the sea. The rise end fall of the river there 
is 38 feet, and as the rise of the river is reduced to nothing at tho sea, it follows 
that the summer surface of the river must have a less fall than that of its 
hanks to that extent, viz., 38 feet, so that at Palaveram, where it leawes 
the hills, the summer level is only 4‘2 feet above high water, and the bed at the 
ford there only 38 feet. But the fall of the bed or even of the summer surface 
of the river is by no means regular like tiiat of tbe surface of the floods and 
that of the land. Between the fords there are deep hollows, one I measured 30 
feet deep in summer, another 26 feet; and in one place I found a slope of nine feet 
in. three miles in the summer surface of the water; in another only one and-a-half 
foot in four miles. The average from the hills to the sea is seven and-a-half inches 
per mile. -4.t the head of the delta, the bed at the ford is 2i feet above tbe sea, 
and the distance being 38 miles in a direct line, the average Ml measured 
•in that way is seven inches a mile; but if the actual length of the river, viz., 50 
miles is taken, it is only five nnd-a-quarter inches, 

“ Besides the slope of the land,towards the sea in a delta, it has another dope, 
viz., a fall from the river in a direction perpendicular to its eourso, and this fall 
is much more rapid than that towards the sea. In the present case it has been 
ascertained to be in one place, viz., soon after tbe river leaves the hills,_ 18 
feet in one and-a-half miles, to where it meets the adjacent hills on the epat, side. 
In another, on tbe west side, about four miles frOm the hills, eight feet in three- 
quarters of a mile. Near the head of the delta, 16 feet in two miles on the 
west, and seven feet in two and-a-half miles on the east side. Thmteen miles 
further down, that is, 25 miles from the sea, the fall is nine feet in two and- 
a-half miles on the west side of the Godavery. Thus, the river banks form a 
ridge fi'om 18 to seven feet above the level of the land, at the distance of from 
three-quarters to two and-a-half miles distant on either side, providing, most 
remarkably, for the leading out of the water upon the lands. The slope or ^ the 
country towards the sea, at the foot of the ridge, is uniformly one foot one ineb 
per mile on the west side, all the way from near the hills. On the east ^icle, 
the distance being shorter, to the bay of Coringa, the fall is one and-a-quarter 
foot per mile, from near the head of the delta where the Dowlaiswerara hill closes 
in the bank of the river. 

“ The upper part of the great mass of the delta land is under 30 feet above 
hieb water, hence there is comparatively little to bo gained by having the_top of 
the annicut more than two or three feet above that level. Further, the slope of 
the bed being quite irregular, while the slope of the banks is perfectly regular, 
it follows that tbe rise and fall of the river, or its depth in the high freshes 
varies cousiderahly at different places, besides that on an average it dimmishes 
all the way to the sea. Thus at Palaveram its rise and fall is 88 feet; at Ea^ah- 
mundry 20 miles lower it is about 31 feet. At tbe head of the delta four miles 
lower only, 27 feet. At tho head of tho Bhoopiah channel, 11 miles further 
down, 27 feet. Tho level of the land on the banks generally is about two feet 
bdow that of the highest floods that have occurred in this century. 
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T3ius, tli€> apparently formidaMo operation of Ininging tlie^^ater ironi. the bed 
of a river more than 40 feet deep (as it is at Polaveram) to the surface of the 
lands, is upon au examinatioii of the level, reduced to this, that the highest part 
of the delta is only eight or 10 feet above the bed of the river in its immediate 
neighbourhood j that is, vsdthin two miles of it 5 and that, if an annicut be built 
II feet high above the deep channel of the river, the deepest excavation for the 
irrigating channels will bo only 18 feet; and within two miles, the country on 
the west side would be below th© level of the top of the annicut. On the east 
side, the lands would be on the same level within about_ four miles. The 
apparent objection arising from the great depth of the mer is thus eompletoly 
disposed of. 

The breadth of the riyer varies from about 2,000 yards, or one mile and one 
furlong, to 6,000 yards, or nearly three and-a-half miles, which latter breadth, 
however, includes islands id the extent of about 1,000 or 1,600 yards.' This 
gTeat breadth cannot be avoided, but there are everyvfhere great faoiUties for 
constructing an annicut, from the nearness of the hills containing good stone and 
lime, and especially at the head of the delta, there is a liill of a most sidtable 
hind of stone, and hydraulic limestone of excellent quality in abundance in the 
immediate neighbourhood. From these advantages and the low prioe of labour 
in the district, a vast mass of masonry may be executed for a moderate sum. The 
dMculties to be encountered in building an annicut in an alluvial Country are po 
more than what we have always met with in Tanjore, while, on the other hand, 
we have a great advantage here iu a much lower velocity of water: the fall at the 
head of the Delta of 'the Oauvery being three and-a-half feet per mile, and in 
the Godavery only one and-a-quarter foot, which will make a very impoi'tant 
difference in the power of the water to inj ure such a work. 

Having thus taken a general view of the nature of the riyer, and tlie facilities 
it offers for works to lead otf its y^^aters to the lands, wo may consider the extant/ 
quality, and present state of the lands to be watered. The Delta of the Godavery 
extends from Samulcottah on the east to the Colair lake on the w^est, where it 
meets that of the Kistna. This whole tract, with the exception of a strip of sandy 
land bordering on the sea, is one noble expanse of rich alluvial land fit for almost 
any cultivation, if suppKed with water, andHecidedly richer on an average than 
Tanjore. It contains as follows:— 


sq. MILES. 
450 
650 
700 
300 



Total 2,000 or 

Acres ... 1,300,000 


apd deducjting oiie-fourth of this for sandy tracts near the sea, sites of villages, 
channels of fivers, &c., there remain 1,000,000 acres of land fit for cultivation 
with paddy or sugar. For this there is an ample supply of water in the Goda¬ 
very, on an average of the last thi-eo years, for one hundred and twenty days in 
the yeaf, when it stands not less than five and-a-haJf feet on the Baj^mundry 
standard; that is, during the months of July, August, September and October, 
without a day^s intermis^on, wliich is sufficient time fully to secure the rice crop. 
I have not been able to ascertain correctly the supply of water during the sum¬ 
mer, Imt from whdt information I can obtaiia, I tbink there must consider¬ 
ably mere than enough to supply 100,000 acres of sugar. Besides the extent of 
land above-mentioned, the waters will be conveyed to the Oolair lake, the bed of 
which, and all the land bordering on it, about 500 square miles, would thus 
be watered. Indeed there is no reason why the water'shpuld not be led all the 
way to the Kistna, the channel terminating op that riyer at 16 feet above the 
hi^ water, which would allow a fall of three inches perVm^ from the Godavery, 
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and include a breadth of about 20 miles between it and the sea at Masnlipatam. 
A. further extent of about 500 square miles would thus be brought under the 
anmciit, making a total of at least 3,000 square miles. The quantity of water 
in the highest freshes of the Godayery I calculate to be ninety times as much as 
would be required for the whole of this tract, and there would bo abundantly 
sufftcient for a rice crop eyery year for such a length of time as would secure it 
completely. 

We thus easily establish these three fundamental points— 

.F!>n^<^.~That there is an ample supply of water for a rice crop in all the 
land forming the Delta of the Godavery, and as far as the Kistna also; and 
there is certainly water enough in the riyer for a very large extent of cultivation, 
probably not less than 100,000 acres, all through the dry season. 

^econd,~Th.ei,t there is a vast extent of rich alluvial land, not less than 
820,000 acres within the district of Eajahmundry, and nearly as much in Masii- 
Hpatam, taking in. the whole tract as far as the Kistna, to which the water may 
be applied. 

^ ^ TMrd.'^That by means of an annicut of a very moderate height, and main 
channels only two or four miles in length, the last drop of water in the river 
may be brought to the surface of the country at a level which will command the 
whole of the above-mentioned tract. 

—We may consider also the practicability of the construction of 
an annicut (omitting for the present the question of its cost^ fully established by 
the same thing having been already effected in similar instances in the two 
Colleroon annicuts, the difference of such a work standing being decidedly in 
favour of the Godavery, viz., the velocity of the river being only about three- 
fourths of that of the Colleroon at its head, which more than compensates for 
the greater height that is above proposed for this work, the Oolleroo:a annicuts 
having been only six and-a-hall and eight feet high. 

“ There seems no possible room for doubt on these fundamental points, and 
we may, therefore, proceed at once to consider the remaining questions ; which 
appear to whether any evil joaii arise out of such a work as a dam across 

the Godavery, and, smndly^ what the cost and returns would be. 

The annicut will be situated similarly to the lower Ooiieroon annicut, extend- 
ing quite across the river. Its only effect, thereforOj must be to raise the water 
in the river above it; but it will not raise it to the same extent, owing to the 
very low velocity of the river. If it be built at the site I propose, and 11 feet 
high ab6ve the deep channel of the river, it will close up about two-sevenths of 
the whole water way of the river in high floods, which, with so low a velocity as 
three and-a-holf miles per hour, would scarcely cause a perceptible elevation of 
the surface of the water above it. 

When the water in the channel of the river below the annicut is Just level 
with the top of that work, I calculate that the upper water will be raised to about 
one and-a-hedf foot above the crown; and this difference of level between the 
water above and that below the work must of course dinunish as the river rises, 
and in severe floods the difference of level will be reduced to two inchesi With 
respect to its effect on the bed of the river, the ordinary effect of such work is, of 
course, to raise the sands on the upper side and to produce deep excavations 
on the lower. The former is a very serious evil, and unless counteracted, the 
tendency will be to flU the irrigating channels with sand. The principal means 
proposed to prevent tbis, ie the construction of six ranges of under sluices, of 
40 vents each, their floors level with the apron of the annicut and eight feet 
below its crown. Four of these to be placed near the heads of the irrigating 
channels, and the whole of thorn left open whenever there is water in the river to 
sparer The influx of saiid into the channels will be further checked by leading 
thorn off at right' angles the river, and as much out of the set of its ouri^ent 
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as possible ; and also by makiiig the heads of the channels capacious, so that the 
wnter may enter them with too low a velocity to carry much sand Wh it. The 
other effect of the exoaration of deep pools below the’ works affects only the sta¬ 
bility of the work itself. The operation, is gi’eatly checked by the seotibn given 
to the work, similar to those in the Oollexoon. By making the body of the work 
nemlj perpendicular on the lower side, and laying an apron sufficiently strong to 
bear the overfall of tKe water, its force is so greatly broken that but little cEect 
is produced in the bed of the river below ; and the remainder is counteracted by 
an ample apron of loose stones of large size, beyond the solid apron, which must 
always bo the grand protection of such works as sluices and annieuts in a delta, 
where there is nothing more solid than sand around and beneath the w'orks. 

The annicut will certainly have an important effect in one respect, viz., in 
obstructing the navigation of the river in the low freshes ; land the extent of the 
navigation is very considerable. This difficulty is ju’ovided for in two ways ; first, 
the irrigating channels will all be also navigable,; and wiU form an internal water 
communication of the most complete kind, interBeoting the whole conntiy, and 
entirely free from the serious drawbacks to the present communication by the 
river, viz., the sand banks, want of towing paths, heavy ripples, and, in the Ary 
season, shallowness of water besides many others. ^ The main channels will have 
w ater in them the whole year round, and there will indeed be nothing wanting to 
make them elective lines of navigation; but at the same time for boats and 
timber that may be req^uired to pass down or up the river, when there is neither 
so much water as to allow of their passing oyer the annicut, nor so little as to 
prevent theii* navigating the liver, locks are proposed to be constructed at the 
heads of the iiTigating channels to pass vessels roxmd the annicut. 

<< The main question now remains to be considered, viz,, whether the cost of 
the works will be repaid in their effect upon the district ? , 

The estimate for the works now proposed, viz., an annicut, the head sluices 
for two main irrigating channels, viz., one on the west side of the river and ono 
at the head of the central tract (the upper part of which is called the E^filee 
estate) locks at each end for passing boats round the aniacut, and those for 
carrying them past the head sluices into the irrigating channels, and the partial 
clearing of the present channels (which is all that is included in the present 
estimate), amounts to¬ 
ns. 

Anniout witK six sets of 40 Uncter sluices ... ... ... 3,88,004 

Five looks ... . .. ... ... 18,419 

Two head sluices 


Excavations 
Superintendence 
C/ontingencies, &o. 


13,148 

14,000 

12,000 

80,000 


P. 

0 

0 

0 

0 

0 

0 


Total ... 4,75,572 0 0 


This sum is very small, whether the magnitude of the work or that of the 
expected results is considered. The length of the anmcut will be 4,200 yards; 
and it will be seen by the plans that I propose to build it on a substantial and 
permanent plan, so as to be nearly independent of periodical repairs. The extra¬ 
ordinary advantages of the site will enable us to execute the work at a moderate 
cost. There is a hill of coarse, strong sandstone close to the spot. This stone is 
of a degree of hardness exactly suited to the Case, neither too hard to be exx^ensive 
in working, nor yet soft enough to be unfit for the purpose. There are also 
several hundred thousand tons of broken stone, the accumulation of ages from 
former quarryings, which will exactly suit for rubble work. All this latter 
material therefore will cost nothing but the carriage, and it is within 800 yards 
of the end of the annicut. As if everything should concur to facilitate the work, 
we have further in the immediate neighbourhood abundance of first-rate hydraulic 
limestone. There is abo teak to be had in any quantity and of excellent quality 















BKGINEEEING HISTOEY. 



^ about 10 anuas per cubic foot, inoliiding carpenteriug, for tke lock and aluio© 
gates. TIlo cost of tiie masonry work> omitting the carnage, I bave estimated at 
tlie rate at wMcb it can be executed at present; bul; there is OTory reason to 
believe tbat, on a large scale and under European superintendence, the cost of 
every part of the operations may be conBiderably reduced. This part of the 
country is nearly without masonry works of any description, so that the natives 
are far behind those of the southern districts in ail their modes of executing them. 
For instance, they biirn their lime in heaps on the open ground, not even using a 
kiln of any kind. In mob a state of things it is not to be supposed that under 
European superintendence the cost cannot be diminished. For the carriage of 
materials, I propose to use rails, as I have done with such good results in the 
execution of the bulwark at Yizagapatam, even though nothing btit wood was 
used, with WoOden wheels .to the waggons. 

Taking the cost at four and three-quarter lacs of rupees, we ought to considp 
that if there be a fair prospect of a return of 30 per cent., or 1,42,500 rupees in 
direct revenue) besides the benefits to be derived by the inhabitants, there is 
more than ample grounds to justify the eonetructioii of the works. ^ One*third 
of this would be considered most abundant in England, and if it yielded only 
five per cent, or 23,750 rupees, it would pay the In^an interest of the cost; and 
the benefits obtained by the ryots would be a clear advantage. 

“ The results of the anniout may be properly divided into two heads, vi®., 
firsts the ulrimato results; when by means of additional channels of itrigatioh, 
drainage, &c., &g., the water is led to the whole of the lands commanded by 
the anniout 5 and, the immediate results of the works now estimated for 

throwing water into the present channels, which will probably be realised to a 
great extent in the first year. 

Mrst~We^ are to examine into the probable ultimate effects of the anniout. 
“It is evident that as the crown of that work wull command the w^hole delta, 
there can be no possible reason why every acre of it should not be perfectly 
irrigated for one crop, that is, during the fotn months the freshes continue, and 
that all the best lands to the extent that the Godavery can supply water may be 
irrigated all the year round, yfo have, tMrefore, to consider the extent and 
present produce of these lands. The water^om the aenicut may, of eourso, be 
conveyed all the way to the Kistna, and it must necessarily affect all the country 
below the Oolair lake; but it does not seem necesfiaiy here for mo to go beyond 
the part of the delta lying in Eajflhmundry, 

“ Tbe following is a statement of the extent, revenue, &c., of these lands ; — 

DELTA. 

SQ. MILBS. ACRKS. 

Total extent oMand in Bajahmundry ... . ... 1,700 or 1,088,000 

Deduct on account o£ sandy tracts, channels, roads, sites of 

viliages, qumto ... ■ ... ... ... . 27 %000 


Benaaiiung cultivable land 
Or pooties at 8 acres to the .pooty 
Do. 10 do. do. 


... Acres 816,000 
. 10$5,000 


81,600 


“ The real measurement of the pooty is eight acres, but from the inquiries 
I have made, it seems certaiu that, on an average, the pooty, as entered in the 
viilafire accounts, really contains about 1J pooty or 10 acres. I gather that the 
Quantity of uncultivable land cannot exceed one-fonrth of the whole, from the 
following returns of the contents of a large portion of the delta, taken from 
the village accounts 


Gross oxtent of land ... .... . 

Cultivable land in the same viila§rG ... 

Unoaitivabk land being about onc-fifth of the whole 


poor IKS. 
13,583 
0,878 

"1^5 
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“ As no portion of the had of tho Glodavery is included in ttieso returns, the 
memgB of the whole of the delta to he deducted for waste must mther exceed 
the proportion of one-fifth, but can scarcely be so much as one-fourth. 

The total permanent assessment on these lands is as follows 



Teshoush oi the villages now in the liaiicls of Zemmiiara 
and Proprietors 

PeahonBh. of villagea tinder Oovextimeiib management ... 
Permanent assessment of Government villages . 


4,37,000 

•7,23,000 


1,30,000 


11,60,000 
Total ..V 12,90,000'’ 


Tile report then goes into a consideration of the expected increase of pro- 
diiee and revetiwe, laying special stress on the probable cultivation of sugar- 
oane, which it was assumed would be much greater than has proved to be 
the ease. The report then continues : 

We have thus, in a most palpable shape, a fair, opening for an increase of 
revenue to the extent of 20 lacs, and of produce to the extent of 124 lacs, in the 
lands only that are in the hands of Government. If it be asked how is this great 
sum of money to be obtained, the answer is simply, by converting the water of 
the Godavery into money instead of letting it run into the sea. At this moment, 
water is paid for by the sugar giowers at about one rupee for 800 cubic yards, 
the cost of raisi-Bg it by picottahs. There are now about 420,000 cubic yards of 
water per hour Sowing into the sea, worth, at the rate at which it is now 
aetuaUy and profitably purchased, 600 rupees per hour or 12,000 per day, which, 
for two hundred and forty days (the proportion of the year in which the district 
Is not supplied at all) gives 28,80,000 rupees. This water, if applied to the 
land, would be worth to the cultivators full 50 lacs. The whole of this is at 
present lost. Through the remainder of the year, that is, during the cultivation 
of the great crop, about four times this quantity, or one and three-quarter million 
cubic yards per hour, are allowed to flow into the sea that might be profitably 
applied to the land, and in this way it may be understood by anybody how easily 
100 lacs a year may be lost. That some such amount is actually lost, just for a 
want of proper care Of the district, is shown in such a way that the conclusion is 
inevitable, by the actual state of Tanjore. The only question is, what expendi¬ 
ture is required to give us the full benefit of our natxiral advaiitage? I have 
before estimated it roughly at lacs, and the further examination of the 
district that I have since made has given me a more favorable view of the 
case than I before had. It has several facilities that I had not calculated upon, 
especially in respect to the site of the annicut, which I thought would be 20 
miles further up the river. Tho site now proposed, being at the head of the 
delta, will save the conveyance of the water for 20 miles, and the construction 
of an aqueduct to carry the water to the central tract. 

rough estimate for the whole of the works required to put the delta in 
good order is now as follows 


Prcjsent, estimate for the anniont with its locks, slnices, &o, 

BmhaiilimeiitB to the river . . 

.TxH^attou channels .. 

Drainage works . ... 

Bluioes, locks and other siuali works of maeonry 
.Uoads and bridges .., . 


Total ... 12 


This expenditure may appear as absurdly small, as the estimate of the capa¬ 
bilities of the distiiot appear large; but it is also very well supported by the 














case of Tanjore, if the circumstaTices of the two distriets are oonsidered* la my 
former report, I calculated the total expenditare on improvements in Tanjore at 
16 lacs in forty years, during which time the revenue had risen 16 lacs; but 
here w© have, in the hrst place, the prodigious advantages of the experience 
gained from ah that has been done in Tanjore; and, .mondly^whrd has been 
done there has been done piecemeal, while here we can make the improvements 
on one complete plan, which will make a very great difference. The cost of 
labour is also lower here, and materials are mnch cheaper. . . . 

After further oonadderation of the probable returns from the works advo¬ 
cated, based on the actual rosalts from similar works in the Tanjore and 
South Aroot districts, Major Ootton sums up and finishes his report thus : 

Upon the whole, therefore, we may consider the annicut as— 

Lading the.foiuidation for the complete iridgation, for a rice crop, 
of the whole Delta of the Grodavery, and part of that of the Kistiia, in all 3,000 
square miles, or neaiiy 2,000,000 of acres, 

Froviding for leading out oivthe land of every drop of water of 
the Q-odavery, in the low^ freshes, and thus making use of what is now totally lost. 

y ^ ‘ Opening the way for the conversion of the delta from a mere gi*ain 

district to a sugar plantation. 

Murth.^-Thm the produce of this ti^act, which at present probably does 
not exceed 30 lace, would, when full advantage is taken of the. v^ater thus 
distributed over it, be increased to at least 200 lacs. 

—This tract which now pays with great <Ufficulty abbut 22 lacs, 
would then, with great ease, pay 50 or 60 lacs. 

Sixth .complete system of internal navigation, intersecting the whole 
delta, would be established throughout the year. 

SeventK-^'EtYBTj village would be furnished with a stream of pure water 
for the people and cattle at all seasons. 

E-ighth .—The present estimate provides for the full irrigation of all the 
tracts at present partially irrigated by the principal channels of th© Qodavery. 

Ninth.—It will give us at once the use of a largo portion (about one4hird) 
of the water of the low freshes during the whole summer, thus providing for 
sugar cultivation to the extent of about 30,000 acres. 

Tenth.—li will give a constant Biipply of water to those tracts which, like 
Tanookoo talbok, are situated near the present channels, but which receive no 
benefit from them at all. 

Eleventh.—It will put a famine in this or the neighbouring districts out 
of the range of probability. 

It'will provide immediately twm or three most important lines 
of winter commumcations from Raj ahmundry through the heart of the delta to 
the sea, available at all seasons., 

Thirteenth.—It will have the impoiiiant effect of showing to the people 
what can be done for them. At present they have no idea of the water being 
{brown into the channels during the summer; and from the first moment that 
water is seen passing through any villages in the low freshes, the whole people 
of the delta will be awakened to its great capabilities, and will be iwepared to 
welcome the opening of channels throughout the whole tract,_ and to extend the 
cultivation of sugar and other things which are at present limited by the want of 
.water. 

Fowrteerdh.—It may be estimated to yield one lac of rupees, or 20 per, 
cent, on the outlay in the first year, and at least five lacs, or cent, per cent., within 
ten years. This is much less than the new works in Tanjore yielded under 



circum&fcauces which did not offer anything like the advtotagos that the state 
and capabilities of thisdistrict hokl ont. 


—Biit it seems to me that the most important point of all, in tbe 
present state of this district, is its capabilities as a sugar plantation; and the 
amiicut will immediately prodde for the most unlimited extension of that culture. 
Wlien this work is executed, there will not remain a single obstacle to this most 
valuable plant becoming the main produce of this district. Water would be 
provided for at least 000 pooties, producing with the Indiau cane, siigar of 
the value of 1,300 rupees per pooty, and with Mauritms cane, if I am rightly 
informed, double that sum, while grain produce is worth only 120 rupees per 
pooty. 

^ ‘ upon the whole, we have in this case almost eveiything that the most timid 
could desire to encourage us to prosecute the undertaking. On the one hand, 
the most perfect success and almost unprecedented results from precisely similar 
works in Tanjore; and, on the other, immediate returns for what has already been 
done in this district, more than ten times as great as would have been an ample 
return for the expenditure. Added to this, we have a product, which can be 
raised here probably at oiie-fourth the cost that it nan be produced in the 
countries from which it is at present chiefly obtained. Both the culture and 
manufacture have been fully tried, and nothing is wanting but that^ the winter 
which flows perpetually through the district should be applied to the lands; 
and this can be clone at a cost which, compared wdth the object in view, is most 
insignificant. What this district may become, if this matter be taken in hand 
with only a small part of the energy it deserves, it is not easy to conceive. The 
unfailing river, an immense expanse of the richest soil, a safe and acoessible 
port, a complete internal waiei communication with teak forests, a climate and 
soil perfectly suited for sugar, and abundance of labour at only 1|<?. a day, form 
such a combination of advantages as I suppose cannot be found in the world, and 
certainly not under such a Government as ours. The climate bemg* quite healthy, 
and free from excessive heat all along the sea board, also opens it fidly to the 
establishment of sugar works under European superintendence. Its situation too, 
between the two great ports of Madras and Calcutta, makes it very convenient for 
commercial undertakings. 

I conclude this report without entering upon many points which might be 
considered, because it does not seem desirable to mhke it too long. I believe all 
the impoiHant points have been examined, and that much more than enough is 
stated to establish the importance of the proposed works. 1 do not attempt to 
.answer the objections that will of course be started in this ease, as there were 
when the Tanjoro works were proposed; but I have fuUy satisfied myself that no 
objection can be preferred that has not been fully answered ali*eady by the results 
in that district, or which oanimt be easily answered on sound grounds. ISo far as 
the objections to these works were made known to me, and I was allowed an 
^poitiinity to answer them, there was no difflcidty in showing their futility. 
Those which were withheld from me, so that I could not refute them at the time, 
have since been answered by the works themsOlves. 

It will be evident that the future progress of this district depends above 
evei'ything upon the means which may be provided for the sugar culture, and 
that it is hardly possible for the Government to take too decided measures for 
promoting this most valuable cultivation. The providing water is of course the 
first thing, but it is very possible that many minor means might be employed 
which would have an impoitant influence in the matter. An ample supply of 
the Mauritius cane, %vhich the ryots are anxious to substitute for the common 
kind, and which thrives well; the collection of the whole of the rent of the land 
aj!ter the crop is secured, or the substitution of custom duties at the place of 


80,000 acres. 
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^iportation for ttio greater part of the rent, so as to diDO-inisb, as far as possible^ the 
capital required for the culture, and free the ryots from the interference of the 
Government servantB, and of the money-lenders; a lover assessment for the first 
year upon the lands cultiyated with Mauritius oane—these are some of the meuna 
which wotxld tend to forward the culture, if upon consideration they appeared tP 
he admissible on other grounds. The subject deserves the moat caretul examin¬ 
ation, and upon the means that may bo used will depend in a great deg:r0e ^e 
rapiity with wlxich the vorhs now recommended ^wiH produce the results which 
they are calculated to yield. 

‘ ‘ I will only add the following remarks : — 

With respect to the estimated coat of the works now proposed, 
viz., four and three-quarter lacs ; that it provides for a solid and permanent work, 
and that the prices allowed are those at which such work can now be executed? 
without allowing for many reductions that may confidently be expected, if sub¬ 
ordinate European superintendence is made use of. A sum of 30,000 rupees or 
six and-a-half per cent, is allowed for sundries and contingencies. If it should 
be considered that, in dealing with so large a river, this is not sufficient, any 
additional sum might be sanctioned, though I think we have no right to calculate 
upon oontingencies which would require a larger percentage than this. Both 
the Oalleroon annicuts, and I believe every one of the subordinate works of any 
consequence, were executed under the estimated amount. 

Second .—^With respect to the estimated returns, I have given a statement 
of the lands, their present collected revenue, the permanent aBsessment, from 
which any persons may form, their own judgment of the probable effects of theae 
works. I think they must fuUy support ray expectation that they will yield 
100 per cent, on the outlay; and this is also abundantly supported by the actual 
returns in Tanjore, which have already much exceeded that percentage, though 
under circumstances much less favourable than those of Eajahmundry. 

Third.--ThB sum for which sanction is now requested, being the cost of the 
annicut, and subordinate works for keeping the present channels supplied, is 
four and three-quarter lacs. The remaining works necessary for thp completion 
of the irrigation, navigation, embanking, and roads of the delta within Bajah- 
mundry, are roughly estimated at seven lacs. This does not include the detailed 
works that would be required in the Masulipatain district, if it should bo deter¬ 
mined to extend the channels as far as the Kistna, If this further tract of 
country should be in the same manner provided with such works, I have no doubt 
that returns little short of 100 per cent, would be obtained there oleo. 

Fou/rth,--! need hardly observe that if this work is undoi^aken, it mil be 
necessary to have it executed in the manner in which large MxKtary fouddings 
are constructed, that is, under the entire control of the Engineer Officer. This 
is especially necessary in the northern districts, as the Native revenue authorities 
have no experience in such works, and it is almost impossible to get even a 
common sluice built in a whole season under the ordinary system, from the utter 
inefficiency of the people in respect of works of Civil Engineering. 

I think there can bo no objection made to my earnestly requesting, in the 
oonchiaion of tbis report, that the objections that will be made to every part of the 
project may be openly discussed, and that not one will be allowed to be said or 
insinuated, but what shall be put on paper, and the fullest opportunity allowed 
to me of answering it It seems to me that, in justice, the least that can be 
granted to any one who takes upon himself the groat responsibility of propos¬ 
ing and urging extensive improvements of this sort, is that he should be allowed 
to defend his project against the objections of others; when it is considered how 
many difficulties wiU appear, even to the unbiassed, who are not conversant with 
such subjects, but for which any professional person mil know that there is not 
the slightest foundation.’' 
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Th^ (Jolleotor of the distriotj Mr. T. Prondergaat, was then called on hj 
G-ovemment to give his opinion as to Major Cotton^s proposals, and did so in. 
a letter, dated 26th February 1846, which concluded thus ; 

^^39, In the above roinarta I have purposely avoided a critical contrast 
between Major Cotton’s figured statements and those deduced from my ofio.cial 
records, because as I mentioned early in this letter, the former are avowedly given 
with loss attention to accuracy of detail than would be expected from the Col¬ 
lector’s Office, and I have been unwilling in any way to lessen the warmth of the 
support I am desirous of giving to the project, by constantly recuning to minute 
dinerenccs, which are after all of .no consequence to the general question. 

** 40. Two facts are undeniable, one that the Delta of Eajahmundiy, rich and 
fertile as its soil may become with the assistance of water, is comparatively poor 
and barren ; the other, that the Godavery bears annually to the sea the means of 
fertilizing the whole countr}\ With the scientific question of the erection, stabi¬ 
lity, and cost of the work, 1 have no concern, but what has been done once may 
be done again, and the Oolleroon Annicut stands as a model, an encouragement, 
and a guide in the present undertaking,” 

The Chief Engineer, Lioutenant-Oolonol A. Lawe, also advocated the 
execution of the project, and the Board of Bevenue sent it on to Govern¬ 
ment with a long letter, dated 9th April. 1846, from which the following 
are extracts:— 

<^18. The Collector’s accounts of the area of the delta differ considerably from 
the estimate (derived from the map) of Major Cotton ; but 
their several statements of culturable lands more approxi¬ 
mate, the difference between them being only from 40,000 
to 50,000 acres, if the pooty is taken at the measurement of 
10 acres. As long as the actual value of the pooty in acres 
is a matter of question, it is impossible to arrive at a just 
conclusion on this subject. It is however sufficient for the 
purposes' of this report tp assume as frue the lowest estimate 
of the culturable lands, namely, 616,000 acres, which, if 
brought under the influence of the annicut, would immea¬ 
surably repay the cost of all the works. ... 

** 50. It may therefore be very reasonably expected that in Eajahmiindry, 
where there is so fair and clear an opening for the introduction of a most valuable 
agricultural product, a pierfeot system of irrigation may be established with great 
success, and that there will never be cause for alarm in the production of what is 
unsaleable with profit. Yet even were the prospect unfavourable in this respect, 
the reality never could approach, in importance to that of a general famine, 
aggravated by the neglect of the great sources of irrigation. In this light alone 

construction of irrigation works in those districts, where the supply of water 
is almost always certain and abundant, seems to be imperatively required by a 
sound policy. ....... 

“65. The Godavery .itself will require a considerable annual outlay, but 
it does so now, and to its not having ' received its due, must be ascribed the 
disastrous effects of floods, which alone hove caused immense loss in Rajah- 
mundry.. 

“ 57r The estimates of Major Cotton appear to provide amply for all the pro-* 
posed work ; and the Board, trusting that they may receive the full approval 
and support of the Most Noble the Governor in Council, direct me to solicit sanc¬ 
tion for the amount thereof, vi^., lacs seventy-five thousand 

five hundred and seventy-two \ SiCd t; ^ A S 


POCTIWS. 

District 
counts of 
delta land... 91,284 

Deduct unfit 
for cultiva¬ 
tion ... 14,381 

Eemain ... 76,903 
Pootios at 8 acres 
616,216 acres. 






"68. It is most desirable, the Board finally observe, that if the project be 
finally approved, authority should be gi'anted for the commencement of the work 
early next year.” 


The Q'ovexnnaent of Madras dealt yrith the matter in its ‘ Minntes of 
Consultation,’ dated Ist September 1846, and resolved “ to bring the corre¬ 
spondence on the subject of the projected undertaking to the notice of the 
Honourable the Court of Directors,-with the strong recommendation of this 
Government that sanction be granted for the disbursement of the estimated 
amount, viz., Es. 4,75,572, and that their orders be eommnnicated in time for 
the oorninencement of the work at the beginning of the ensuing year.” 

The sanction of the Court of-Directors was oommunioated in'the following 
despatch :—* 

No. 19 of 1846. 

OUB GOVERNOR IN COUNCIL AT FORT Sv GEORGE. 

" 1 . With your letter, dated the let September last. No. 41, you have trans¬ 
mitted for our favourable consideration a proposal for improving the in-igation of 
the Bajahmnndry district by the construction of an anient across the Qoddvari 
river, and you have solicited that onr orders niay_be eommnnicated to yon in time 
for the commencement of the work at the beginning of the ensuing year. 

“ 2. The district of Eajahmimdry, although highly favoured by nature both 
in the quality of the soil and in the means of artificial irrigation, has been 
hitherto almost entirely neglected. The rice cultivation, which furnishes the 
principal subsistence of the inhabitants, has been allowed to depend on the pre¬ 
carious rains of the monsoon, so that seasons of scarcity, and even of famine, have 
been of not unfrequent occurrence, while the never-failing waters of the Gdddvari 
have been permitted to flow in useless abundance to the sea. 

" 3. The investigations of Major Cotton, the Civil Engineer of the division, 
as detailed in his able and interesting report of the 17th April 1845, have shown 
the practicability of toning the waters of that river to the most profitable 
account by the construction of an anient of such a height as to command the 
whole of the Delta of the Qdddyari and to supply to the rich alluvial soil of which 
that tract is composed, the means of constant irrigation. 

“4. The work, which would be of a similar character to those already con¬ 
structed in Tanjore, although considerably more extensive, appears to present 
fewer natural dilficnlties, and in the immediate neighbourhood of the spot, abund¬ 
ance of stone fitted for building and for the manufaotoo of lime is to he found. 
The cost is estimated by Major Cotton at Es. 4,75,752, although he is at the same 
time of opinion that the actual outlay will fall somewhat below this sum, 

“ 5. The advantages which the undertaking is calculated to secure are vari¬ 
ously estimated by the Civil Engiiieer and the Collector, Mr. Prendergast; but 
at the lowest amount which the Board of Public Works have considered it reason¬ 
able to assume, the total cost with compound interest at five per cent., together 
with the expense of repairs, will bo recovered in the course of ten years, and a 
clear profit of at least Es, 90,000 per annum will be in future yielded to Govern¬ 
ment. 

" 6. The Civil Engineer dwells at much length on the peculiar facilities which 
would be found in this district for the cultivation of sugar, jirovided tlie moans of 
constant irrigation-were secured, and the Collector states that the experiment has 
already been tried on a limited scale with considerable success. 


* IXeoeived early in 18^7, 
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7. Major Gotton^s experience in the construction and resiilts of similar 
works in. Tanjore acids great weight to Ms opinion on tMs siihjoet. We are, 
therefore, willing to rely on his representations, which so far as regards the 
feasiMIity of the imdertaking, have received the unqualified approval of the 
professional membor of the Board of Public Works, Lieutenant-Uolonel Lawe, 
the Chief Engineer, who has recorded a separate minute on the plan; and 
with respect to the high import.auoe of the work, the Board of Eevenue and 
the Collector entirely concur in opinion. 

fV8. We accordingly comply with your strong recommendation in favoiu’ of 
the project and sanction the proposed expenditure of Es. 4,7(5,752 for carrying 
it into execution,” 


We are, 


Your loving friends^ 
ed) " J, W. Hpao. 


(Signed) 


H. Q-. TirOKEii. 
H. W. Sykes. 

W. L. MBLVIIiLE. 
W. H. 0, Plowden, 
E. Maonaohtbn. 
John- C. Whiteman. 
Eobeht Campbell. 

ALEX^iNDEB. 

Aboh» Eobertson. 
Henry WhiLOCk. 

M. P. Smith. 



London, 

23r^ Deemder 1846, 


P. Warden. 


The sanction thus given was for the Aniout and masonry works immedi¬ 
ately connected with it, plus a small amount of Es. 14,000 for “ the partial 
clearing of the present channels/^ When sending in the estimate for 
Es. 4,75,572 for these works Major Cotton stated (see page 21) that a further 
expenditure would be necessary “for the wlc^olo works required to put the 
delta in good order,” which would raise the cost to 12 * lakhs, a sum which ho 
truly said might appear as absurdly small ” ; that it actually proved so will 
be seen hereafter. 


^ Twelve lakhs in Major Cotton’s ^second report’ of 17th April 1845, but in his ^first 
report/ 12th August 1844, he had pvt the amount at 16-lr lakhs. 
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CHAPTER III. 

G6dAVARI ANI0UT—8ITE AND DESIGN. 

Befoee proceeding to an account of the execution of the works, it will lie 
advisable to give a brief description of the site and design for the Anient. 

As abeady stated, Major Cotton finally decided to build the Aniout at the 
. . head of the delta, just below the village of Dowlaisb^ 

1 e 0 n cu , weram. ^ The breadth of the G6d4vari at the place ia, 

from bank to bank^ rather over 3^ miles; hut of this more than a third is 
occupied by three islands and the head of tiie ‘ Central Delta/ which separate 
the river into four channels, and are thus disposed. At about a mile from 
the eastern or left bank of the river, is the island known as * Pichtka-lanka ^ ^ 
some 3,300 feet broad; it is about 4 miles long, and the branches flowing on 
either side of it are known as the ‘ Dowlaishweram ’ and ^Ealli ’ branoliOB 
respectively ; they unite at the lower end of the island into one stream, the 
‘ Gfautami G6d4vari/ On the west side of the Ralli branch comes the head 
of the ^ Oexitrar Delta,^ known as‘Bobber-lanka/which is about 1,400 feet 
across before the ‘Maddur’ branoh is reached; this, the narrowest of the 
four branches, is separated from the next, the ^ Viz^swaram ^ branoh, by the 
‘ Maddur-lanfca ^ nearly 1,900 feet wide. This island extends but a short 
distance down stream, and below it the Maddhr and Viz^swaram branches 
unite in the ^ Vasishta G6d4vari/ To the west of the Viz^swaxam branoh 
comes the ‘ Chigaru-lanka,’ 1,830 feet wide, separated from the main land 
by the narrow channel in which stand the ^ Soouring'' or ‘ Dnder ^ sluices 
of this flank of the anicut.' 

The river bod was of pure sand and the islands merely thin alluvial 
deposits over it; whilst floods upwards of 26 feet in depth swept 1J millions of 
cubic feet of water per second past the place. The problem, &erefore, which 
Major Cotton had before him, of how at such a site to deal with the river and 
60 bring it under control, that even in its low stages it would be made to com- 
xnand almost all the deltaic lands, was no easy one. He decided to solve it 
by building a masonry dam, or ‘ Anicut,’ 12 feet high, upwards of 2J t miles 
. long, across the river bed, with embankments on the island of a total length 
‘ of 7,365 feet. 

The execution of the proposed work would, he saw, be facilitated by the 
great regularity of the Indian seasons which asstired with almost absolute 
cexfjainty a ‘ working season’ of some six months in each year, during which 
the discharge of the river would be no greater than could be diverted to any 
one or two of the branches, so that in the others work could go on untroubled 
oy surface water. But the project was a bold one. The proposed work was 


* LaBkaisland, 
t Actual length of aniout as built, exclusive of Under sluices and wings- 


Uowlaishwei'atB branch 
Halli btaxich 
Madddr branch 
Yia^swaram branch 


FEET* 

4,940 

2,859 

1,54a 

2,598 


Total ... 11,946 
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witkont a prototype, except the anicut ou a much smaller scale which Major 
Cotton hiilf had bnilt in the Tanjore chstnot, amd it 

where no engineering works of any size had oyer been constraoied, by means 
of mde native labour and with apparatus which was gener^y ^ quite a 
primitive description. The greatness of the task, and the ^fficnlfaes w^ch 
surrounded its execution, in no way daunted Major Cotton ; he never, for a 
moment, entertained the slightest misgiving as to the success of his scheme. 

Major Cotton’s original design for the anient had a nawow crest with a 
•' vertical drop on to a cut-stone floor, the section being 

Designs for the Anicut, flimHar to that of Ms ‘ Upper Aniout ’ on the 

original, moAifled,and final. Before commencing work, however, he 

altered the design to a very difierent one with a 

apron. Tho ordinal and rerised sections are shown on the plate facing tjm 
page, and. Major Cotton’s reasons for the change are given m th^oUowing 
letter, which he sent to the Board of Revenue on 17th hebruaiy 1847 
“ Since I j^ent in my plans and estimate for the Godavery anniciit, and ©spe¬ 
cially since I have oommenoed quarrying at this place, I 
* Amounting to Ks. have been much employed in comparing the expense and 
3,^11,378-3-0. dificulty that may be expected in procuring and applyin g 

the different kinds of materials that may he used in constructing this work. 
The question was what mode of construction consistent with seourilw would be 
most suitable to our circumstances, as respects cheapness and facility of executi^, 
considering the nature of the material^ procurable and the resources of the 
district as regards workmen. 

*'*1 would now beg to submit for the Board^s consideration the following 
modification of my former plan. 

‘M find that the great quantity of cut-stone there proposed, will require^so 
many more masons than the district can supply, so as to complete the work within 
a moderate time, that it would be very desirable, if possible, to give the work 
a form that would require less of this material. The facility of coiisti uctx^, 
involving the question of time is, next to security, the most imx>ortant point, ihe 
delay of a year would no doubt cause a loss of one or two lacs of rupees, and 
much tpiore some years hence. I find from ray late trials in the quarry that it 
would probably take about 1,000 stone-hewers and stone-cutters to prepare the 
requisite quantity of cut-stone in two years, and from what I have yet been able 
to learn, I am afraid that nothing like this number could be pro(nrod ; the seciion 
I now forward, therefore, is such as, by avoiding an overfall, excepting where the 
under-sluices occur, will admit of the principal part of the surface of the work 
being made of rubble work pointed with concrete and finished with a surface of 
smoothed chunam, such as the sluices and other works are finished with in 
Tanjore, when not lined or covered with cut-stone. The principal part of the 
work will thus consist of loose stone, of which there is an unbounded supply, the 
greater part ready broken, and which can be brought to the work very rapidly 
by rail-roads. 

'' This is the mode of construction ori^ally used M the ancient native work 
called the Grand annicut,t which has stood for so many centuries. Part of it has 
indeed been raised and covered with cut-stone, but a few years ago part of it was 
still without that protection. On cutting through the work to make the under 
sluices, the mass was found tp consist of nothing but loose stone in mud, with the 
upper course only laid in chunam, and plastered with concrete. It has never 
required anj^ing more than occasional .renewals of the concrete, and has never 
been in any danger, or given cause of alarms. 


t A large weir in tbe left bank of the Biyer Cauvery 
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Here, where material is abundant on the sj>ot, and shilled labour scanty, it is 
worth considering whether such a rude mode of construction may not be adopted 
with advantage. In my first report on the Godavery I proposed tliis kind of 
work ; Init I afterwards thought the employment of so vast a mass of matenals 
would involve more delay than a more scientific construction. Since J sent in that 
report, I have had much more opportunity of investigating the subject, and my 
main objection to the use of rude materials has been removed. I find that round 
tiuvber, straight, hard and durable, and perfectly suited for rails without sawing, 
can be obtained in great q[uantitles at a most trifling cost. Such timber, from 
six to seven inches diameter, and 20 feet long, is procurable at from 20 to 25 
rupees per 100 logs; so that sufficient fora mile of single railway, including 
cross pieces, that is 20,000 feet lineal, will cost from 200 to 250 rupees. Such 
rails adzed to a level on the surface, with flat two-inch iron screwed down upon 
it makes an excellent temporary rail-road at so moderate a cost, that any length 
‘of it may he laid without an excessive expenditure; and by thus having several 
lines of railway, a great mass of materials may be conveyed in a short time 
without confusion. 

The proportional cost of the materials which may be used in the work, so far 
m I have now been, able to ascertain them, will be as follows;— 


as. A, P. 
0 10 
0 12 0 
120 
4 0 0 


Loose rough-stone, per cubic yard 
Babble stone in ohunam, per cubic yard 
Brick in ohunam 

Out-fito.ne in chunam . 


'‘ From this it will be seen that, as respects cost, 18 cubic yards of loose stone 
may be executed at the same expense as one of brick in chunam, and 64 at that 
of one of out-stone in chunam. These prices include everything but superintend¬ 
ence and the cost of the rail-roads. From this it may he judged that, so far as 
loose stone can be substituted for regular masonry, a considerable saving may 
be effected. And, upon the whole, I think that there would be a dijBference in 
favour of the mode now proposed of full 80,000 rupees. But, as I have said, I 
consider that even as respects pecuniary results, time is of more consequence than 
expenditure; that is, that the loss of a year would more than counterbalance 
any saving we could make in the execution.^* 

“ The section which I have the honour to forward, shows the oonstniotion I 
now propose; but I should observe that I would adopt this only to the extent 
that appears necessary as the work proceeds. Thus, if I should find that it 
would be delayed by our not being able to begin the western divisions of the 
anniout till the railway w^as completed across the river, I would prefer construct^ 
ing one or both of these divisions of brick and cut-stone rather than lose time. 

The section shows, however, another material alteration that I propose; and 
this is, to give the whole work a breadth of 18 feet in ,the clear at the top, so as 
to provide both an ample road-way during the time that the river is low, that is, 
during eight months in the year, and also to allow of a bridge being carried along 
it without altering the original work. It seems to me that, if this can be accom¬ 
plished without exceeding the estimate, a very important point will be gamed. 
To make the annicut fully answer the puiq)ose of a bridge, while the rivoT is 
low, I propose also to make the broad surface of the annicut two feet lower than 
the crown of the work; building a wall, two feet high on the upper side, to keep 
the road-way dry and prevent accidents. It is to be observed that, as the 
under sluices will be of great capacity, they will discharge a large body of water, 
so that none will go over the work excepting while the freshes are high ; and as 
during that time there is but little traflick in the country, the annicut will thus 
almost answer the whole purpose of a bridge. 


* “ The plan now px’oposed wfll, however, as I expeofc, save both time and money* 
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<< Sb far as I have, been able to ascertain from the additional data I have 
obtained, eepeoially from the extensive buildings just executed near this spot, 
for the manufacture of sugar, and from the quarrying already performed, I am 
happy to state that the rates allowed in my estimate for each hind of work exceed 
those at which they may severally be executed; so that unless the contingencies 
are much beyond my expectations, there is every prospect of the work being com¬ 
pleted within the estimate, independently of the cheaper mode of construction no w 
proposed, and including the additional breadth allowed for the top of the work. 

In so extensive a work, in a situation where nothing of the kind has hitherto 
been executed, it is not to be supimsed, but that some additional information 
may be obtained, and some improvements may be thought of, the longer the 
subject is under consideration; and as I cannot but hope that even yet, as we 
proceed, some useful though not essential changes may suggest themselves, 1 
would resjyectfully request that I may be allowed to make them, keeping the 
Board informed of an}d'hing I propose that is at all of consequence. 

“An estimate of the cost of the section now proposed, the prices originally 
edimated (excepting allowing for the lower cost of the railways), is forwarded, for 
the purpose of comparing the expense of it with that of the former section. 

“ The various preparatory works will now be pushed on as fast as possible, in 
order to be well prepared against the cessation of the monsoon permits us to com¬ 
mence upon the main operations.’’. 

But even the revised design was considerably departed from in ooustruotion, 
and the actual form the work assumed will he seen on the plate which faces 
this page, and the * Sections of the Anient' in the Atlas volume. The change 
in design deserves some consideration. 

In a river, such as the Q-oddvari, with an unstable bed, the action of the 
water which passes over a dam is, when there is considerable difference of 
level between the upper and lower reaches, of the utmost importance. With 
a dam such as in Major Cotton’s first design, the disturbance caused by the 
impact of the falling water is very violent, but it takes place near the body 
wail and expends itself in a short distance from it. With a sloping rear 
apron starting from, or just below, the crest of the dam, as, in the design 
finally adopted, the water rushes down the slope and is delivered at the lower 
level with an action which, though it does not immediately set up such violent 
disturbance as in the case of a vertical overfall, throws the lower reach into a 
state of agitation, with reverse under currents, for a much greater distance 
from the work. A more extended protection to the bod folow the work 
therefore becomes necessary. This necessity soon became apparent at the 
(idddvari Anicixt, and in 1852 we find Colonel Cotton writing thus: ^‘In 
fact "^ the quantity of rough-stone below the work throughout very far exceeds 
what I contemplated; and I think it will be advisable to continue to throw 
in 20,000 tons a year for some years to come. ” From the sections of the 
work given in the Atlas volume, it will be seen how extensive are the 
additions which have had to be made to the rough-stone talus; its width has 
now become from three to six times that anticipated, whilst its thickness has 
been greatly increased by the enormous quantities of stone thrown in to make 
good the sixikage which has, from time to time, taken place. Those quanti¬ 
ties amoimted in the first twenty years of the anieut’s existence to 290,029 
cubic yards, or, say, 507,000 tons; the subsequent records on the subject are 
not complete ; they show bowevor that since then more than 200,000 cubic 
yards, or 350,000 tons, have been thrown in, and there can be little doubt 


^ Iiettor No. 29, dated 29th January 1852, 
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that: one million tons of stone in addition to that need when eonstmcting the 
anient, have had to be deposited below it to secure its safety. • 

Even now, notwithstanding the great breadth and thickness of the talus, 
it requires constant attention ; parts of it not infrequently sink oonsiderahly, 
and holes are scoured out below it, which, in the experience of the writer, have 
attained a depth of 60 feet, necessitating fui-ther extensive additions of stone. 
A practically unlimited supply of stone available within moderate distance 
of the work is therefore a sine qu& non in the adoption of such a design as 
that finally decided on for the &6davari Aniout, and the work had scarcely 
been finished when Colonel Cotton wrote thus: 

'M must,*^ however, say, that here as in the Colleroqu, 1 would now prefer 
buildiug a work with a vertical fall, as safer in a sandy river ; and so I would in 
any place excepting one similar to the Kistnah, where there is an unlimited 
supply of stone at very low rates, and where consequently 20 cubic yards of 
rough-stone could he obtained at the same cost as-one of cut-stone. When 1 
planned the OoUeroon Anniout, I considered that the great point in these rivers 
was to break the force of the water effectually, and prevent it scouring the lower 
channel; and what I have here seen makes me think still more of the importance 
of that prmcij)le. But I believe, where stone can he obtained very cheaply, a 
large mass of rough-stone, with a very long slope on the lower side, will he the 
cheapest and safest work in a sandy river.’' 

Fortunately the supply of stone available near Dowlaishweram, aa at the 
Kistna Anient, has proved to he practically unlimited. 

But the immensely increased protection below the dam is not the only 
considerable difference l)etween the adopted design and the executed work; 
there is another of great interest. The Plate of 'Proposed Sections of the 
Q*6ddvari Ahicut ’ opposite page 29, and Major Cotton's letter No. 26, dated 
17th February 1847 {see same page) show that it was intended that the dam 
should rest on a mass of loosely deposited stone, but from the ‘Sections of 
the Aniout' as actually carried out, in the Atlas volume, it will be seen that, 
except aoross a 'pt>Ttion of the Ealli branch, no such mass of stone was used, 
and that the work rests on sand confined between the foundations of the front 
wall and those of the curtain wall at the to» of the sloping apron. With 
reference to this, Major Cotton says in his letter No. Ill, dated 14th April 
1852, above quoted, from : 

‘‘The Bailee brunch is where the great breaches occurred repeatedly in the 
first rough-stone dams thrown across, to retain the water for navigation in the 
bed of the river, Wliere these breaches occurred, holes were cut by the water 
from 20 to 30 feet deep, w^hich were again fiUed with loose-stone. It is very 
remarkable that this is the only part of the foundations that has caused any 
trouble. Where the work rested on sand it stood well; hut these deep rough- 
stone foundations allow the water to pass through in large quantities; and 
repeatedly we have found, from moisture appearing in the joints of the masonry, 
and from heavy jets of water, a foot or more high, appearing through the rough- 
stone apron, that the water was pressing against the under side of the masonry 
of the anniout; though from its great thickness in its finished state, it can resist 
the pressure effectually. When first this branch was built, the rough-stone which 
had been thrown into the breaches was not carried up to the point where the 
solid masonry commenced ; hut it was covered with some feet of sand washed in 
with water, and the masonry laid on that. It is to be observed, that the masonry 
of all the rest of the aunicut is laid on sand between the front and rear retaining 
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walla ; but in other parts, it cannot be washed away. Here the water passed 
through the stones nnder the front-wall, and carried the sand -under the iiia8oni*y 
away,. The consequence of this was, that the masonry in these places cracked, 
and in one spdf sank till it rested on the rough-stone. When the work .was 
examined, it was found to be hollow imclex.neath for a considerable distance. 
This is very instructive. There is iio better foundation for masonry than sand, 
if it is secured from currents of watery it is indestructible and incompressible, 
and so far is just as good as rook ; but in situations where currents of water can 
get at itj as it is not like rock, immovable, it is the worst of all fbundationa,** 

Over and over again has the tmth of these observations been proved in 
the execution of the Delta works, and where any of them have cracked or 
settled unequally, it has almost always been when founded, not on sand, but 
on 80 -oalled ^ clay*’ There have however been failures of works built on 
sand owing to insuffioient protection of the foundations ‘from current^ of 
water' and especially from that most dangerous of currents, the eddy. An 
important instance of this will be given in the account of the destruction 
of the Head aliiioo of the Central delta. 

From the extiuct given on page 19 from Major Ootton^s ‘ Second Report/ 
it will be seen that, in the estimate sanctioned by the Court of Directors, the 
following works in immediate connection'with the Anicut were jjrovided for, 
viz., six sets of Under Sluices, five Looks, and two Head Sluices. These 
arrangements were afte.rwards modified thus. Only three sets of Under sluices 
of 15 vents each were built; one near the Head sluice of each of the Main 
canals of the three Sections of the Delta ; only three Looks were buflt; one at 
the head of each of those canals the two Looks intended to pass river navi¬ 
gation round the flanks of the anicut being given up, because it was evident 
that, when navigable canals were carried to tide water, there would be no 
necessity for using the precarious and dangerous river navigation below tho 
aniout. Instead of only two Head sluioee, one for the Western and one for 
the Central Sections of the delta, as originally provided, a third had to bo 
added for the Eastern Section ; why it was not contemplated from the first is 
not clear, but in 1848 Colonel Cotton stated that an estimate for Rs. 8,000 
was being prepared for this ‘ third head sluice.’ 
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qodA vaei anicut and bead works—execbtion 

FROM OOMMEKCEMENT, TO END OF 1851-5^. 

As already stated in Chapter IIj the sanction of the Court of Directors^ was 
received early in I8d7, and no time was lost in commenoing operations; little, 
however, coidd be undertaken in the way of actual construction in the bed of 
the liver before the flood season of that year. In his letter No. 190, dated 
18th August 1847, to the Board of Revenue, Major Cotton-thus stated whai, 
had up to that time been done: ' , 

“ As soon as the annicut was sanctioned, the following Works'were cominenoed, 
viz.:— 

Tlie preparation ^ of more boats. 

The erection of buildings for workshops, for the stores, and for sheltering the peopio, <s c. 

The ooiistrnotion of lime kilns. 

The erabaukment across the islands between the wing-walls of the aiiuicut,. 

The cutting of the new heads to the chanuelfi* 

The pr-eparation of bricks. 

The more complete opening of the quany, with, rail-roads, <&o., and cutting stone. 

The Sub-Colloctor also commenced the preparation of firewood and charcoal 
in various parts of the district. 

''At first, only a few hundred people assembled, but by the arrangemontB of 
the Sub-Collector, about 4,,000.were collected in a short time, and after a few weeks 
they began to come in considerable numbers, amoiinting to 10,000, before the 
setting in of the monsoon called them away to cultivation. The' numbers have 
since fallen to about 3,000 employed at this place. 

" When some extent of shelter had been prepared, and a few lacs of bricks 
were made, the sinking of wells for the foundation of the annicut was com,mouced 
and continued till the rise of the river in July stopped this part of the operations. 
A second line of rail-road was afterwards begun, leading from the quarry to the 
river above the village of Dowlaisweram. This is intended to convey stono to the 
boats, to be conveyed across the river and deposited near the wing-walls of each 
division of the work, to enable" us to commence at all parts of the work at once, 
and that w€j may not be compelled to wait for the railway communication aoroes 
the river to be comi>leted, before wo can have stone for use at the opposite end of 
the annicut. 

The state of the works at present is as follows :— 

The quarry has been nearly opened enough ,* but there is still not sufficient 
length of face exposed to enable bo large a number of stone-cutters to work-^ ^ The 
.rail-roads in the quany are also incomplete, from want of iron, an additional 
quantity of which, however, has now arrived. 

The rail-roads from the quarry to the river are also nearly completed, hut 
have also been delayed from want of iron. 

" Almost all the necessary buildings have been completed; viz., workshops, 
ohiinam sheds, a hospital, hutting for about 500 artificers and 4,000 coolies, &c. 


^ Two had already been began on some preli.ininary sanction. 





tumor apparatus required in the woi^ksliop is nearly completed. Thto 
embankments across two of the islands have been completed. The- new head for 
the Eastern main channel has been opened, and a large embankment thrown 
across the old head ; the Central and Western main channels have been exca¬ 
vated to a great extent. Ten boats of 26 tons each have been launched, and 
eight are now in use : eight more are nearly ready. Eleven railway wagons are 
in use, and several more are nearly ready. Timber rails sufhcient to complete 
the two double lines of railway from the quarry to the river, and half those 
required for the railway from the lime-stone quarry to the river, above 
Eajahmundry, have been fitted; in all six and^a-halJ miles of single railway. 
Iron has now arrived sufficient for these lines, so that I hope before the great 
fresh of September is over, we shall have two double lines of railway finished, 
wdth 60 wagons to carry 4 tons each, and 20 boats of 25 tons each. 

“ The statement of expenditure will sfiow the extent of work executed. 

Upon the whole I think we must consider the works to have gone on well, 
considering Our circumstances. Our principal difficulty has been, and is, the keep¬ 
ing the people to their work: there has been very corsiderable waste in some 
part of the operations, especially in the embankment, from their idling; it being 
almost impossible to find a peon who is not more idle than the men he is superin¬ 
tending. But as this has arisen mainly from the great numbers of people em¬ 
ployed before we had. sufficient fluperintendence, and from things being at first in 
disorder, compared with the state we maj? hope to get them into after a time, we 
may hope that in this respect also there will be nothing to complain of, particu¬ 
larly with the additional European superintendence that we shall now hav e. 

That we have made the progress that we have is entirely owing, under Uod, 
to the Sub-Coflootor, whose vigorous and active measures have already xouseel 
the district to a degree that could not have been expected ; and it may be said 
indeed that, as respects the getting public and private improvements efiected, the 
district is ten years in advance of what it was a few months ago. The people 
have come freely from all parts of. the district, and both they and the i^ativo 
public servants now fully understand that great improvements can be efiected. 
The actual use of the Godavery water from the new channel as far as Samul- 
cottah, over an entirely new tract of country, hafe also no doubt helped to enable 
the people to realize the practicability of improving the state of the district. 

' ^ With respect to the estimate, as we have not yet trenched upon some of the 
largest items, I cannot speak confidently; but so far as we have gone, I think 
there has been a fair result for the money expended. 

“ It will be seen from the detailed estimate contained in the statement now 
forwarded, that about one aud-a-half lacs of rupees will be laid out in railways, 
boats, buildings, machinery, «&c., all which will be of value when the work is 
done, and will be of use in the execution Of the remaining works inchided in the 
estimate of 12 lacs. 

On the 28rd October of the same year, he farther reported : 

“ During the three monsoon months we have necessarily limited our operations 
chiefly to the quarry, the construction of the railways, the preparation of appa¬ 
ratus, and the burning of chunam. ' 

“ S. The quarry has been greatly extended, and railways carried through most 
part of it, though the length of the rock laid open is still rather too confined for 
the number of stone-cutters employed. But having now four cranes and about 
16 wagons at work, the further opening of the quarry will proceed j^rapidly. 
One double railway is completed from the quairy to the river, and has been in 
use for some time. The wagons run the whole way of themselves, the road having 
a good slo^e. At present they are discharged on the side of the road, and the 
stones earned into tbe boats, which come up close to the end of the rails; but » 
wharf will soon be completed to enable all the small stones to be discharged into 
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the boats at onoe. The other double railway m now v/itbin ashort distanee of the 
xivoT, and materials for it aro earned from the quarries by the wagons. Eighteen 
boats have been laiihclied, and they answer vei}’' well. They are chiefly employed 
in carrying stone across the iiverj and it m at present deposited near the sitee of 
the head muices and lochs, for which it will be first wanted. About 150 toivs a 
day are carried hy water at present. On both lines of railway about 400 tons a 
day of stones and gravel are conveyed, and this quantity will rapidly increase. 

At least 50,000 tons of rough-stone haYe been quarried and throwfi in heaps near 
the railways in the quarry, and about 8,000 tons* have been conveyed to the line 
of the annicnt. Cut-stone to the extent of 25,000 cubic yards has been prepared. 

Two kilns have been kept burning for about two months, yielding now about 200 
pavahs’^of ohunam a day each, and about 400 garce are now in store. The 
cutting and embanking for the railway from the limestone quarry to the river 
has been nearly completed, and a considerable part of the rails, laid. It is two 
miles in length. 

<< 4. At one time, when the first fresh was rising, some alarm was caused by the 
ourrent cutting away the narrow point of land that divides the head of the channel 
on the Dowlaieweram side from the river, but it was protected by some stone's and 
no* harm was donov 

^*5. The new embankments between the wing-walla of the tinnicut, across 
EallOe and Muddoor Lunka, have stood excellently, having suffered neither from 
the rains nor the iresh.es. The water during the freshes flowed down the new 
mitting made on the Vijaiswaram side for the head of the main channel, and 
this has thus been of ooneiderable use this year. The cutting in Bailee head has 
not been carried for enough to communicate with any of the old channels. 

6. We are thus in a very fair position for commencing the operations of the 
season as early as the rains and freriies have permitted, and I hope very soon to . 
be depositing 1,000 tons of roagh-stone a day in the line of the work. 'We shall 
also shoiiily commence upon the head sluices and locks. We have had from 2,500 
to 8,500 people at work during the monsoon, and they have already begun to 
come in again in cotiside.rable numbers. I have every reason to believe they 
will come in greater numbers than we can employ, unless we undertake a large 
quantity of earthwork this year ; for we shall not require above 5,000 people at 
the annibut, aoW that we have got the principal railways in operation, arid all the 
preparatory works executed, 

7. With respect to the progress of the work, I have great reason to be satis- 
hed, though we have been much delayed from want of artificers in metals, which 
has kept us back in the preparation of wagons and other apparatus. ” 

In the ‘ Working season ^ of 1848, the work was pushed on with, and Major 
Cotton at one time hoped before the first freshes complete the whole four 
divisions of solid masonry.This very sanguine forecast he however soon 
modified, and in March of that year we find him writing : 

We have met with so many disappointments and causes of delay hitherto that 
I have been lately in great anxiety and doubt whether I could get the annicut 
into a safe state before the freshes ; but I am happy to be able now to fetate that, 
under the following arrangement, there is every prospect of our getting through 
what seems absolutely necessary. I propose to complete all the wing-walls, sluices 
and looks, and to build two divisions ol! the annicut (or rather more than haH 
the length of it) with solid rubble masonry, to the height of nine feet above the 
deep bed, that is, throe feet below the full height, and to make a broad dam of 
loose stones of the same height for the other two divisions, securing them well at 
the wing-wallB by abundance of etpnes. As the overfall, with this height of . 
dam, will be very trifling, I feel very confident that it will receive no injury of 
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conBecjueiice tJiis year; but s'^oiiM it be breacbed, I do not appreheitd that there 
would, oveu then, be any senouB miachief done; aa with so moderate a head of 
water, if it did cut through the dam, the breach would not extend fax', aud the 
cost of repaiiing it afterwards would be trihing,” 

At the beginning of June he reported : 

‘ ^ On this (Bowlaiswerain) side of the river, the masonry dam wdll be completed 
to the height of three feet below the ultimate intended height in two or three 
days. The lock will be completed to within 12 feet of the flood level by the end 
pi'next week, and it will sooii be ready to receive its gates. Probablj we shall 
be able to raise one pair of gates this year, but they will only be xvantecl for a few 
days, just to keep out the water in a full fresh ; afterw^ards there will be so little 
head of water that the lock may be left entirely open. The head sluice is very 
nearly hnished, excepting that the great arches are not ’turned; and I should 
prefer a lattice bridge over it, unless the nibble masonry, of which the piers ai*e 
bailt, has a great deal of time to harden. We have been compelled to use this 
material from want of time ; and there is no objection to it if a timber bridge is 
used, ox if the masonry has time to set before arches are turned. The under 
sluices are in a safe state, but the progress of cut-stone work is so extremely slow 
(owing to the paucity and unskilfulness of the workmen) that it will be necessary 
to leave them open at the top this season : I do not apprehend any injury to the 
work from this oircumstance. I should not have used cut-stone to the extent I 
have done in this work, had I thought it W’ould have taken such enormous time ; 
and in future I think I would never recommend its use in this district, excepting 
where other material could not be substituted, but would everywhere substitute 
partially fitted stone, which with this strong chunam would answer most purposes. 
The works at Bailee are in a more backward »statei The under sluices will be, I 
hope, in a safe state in a fortnight; and they will bo carried high enough for us 
to work at them as soon as the river falls 15 or 16 feet. They must be left open 
like those at JDowallsweram. The lock has been begun j but it must be given 
tip for this season, and indeed it Avas a mistake to begin it, as the channel will 
take long to cut. The head sluice is well advanced, but it would take a fortnig’ht 
or three weeks to make it fit to receive its shutters : We might use it in the latter 
part of the year, if the channels wex'e sufficiently advanced. This work might be 
px’oceeded with during the monsoon, excepting in the high freshes. The masonry 
dam at the third channel (Muddoor) is well advanced: it will, I hope, be completed 
in respect of its length, excepting the upper part of the win g-w'alls, in a fortnight; 
but the masonry is yet only one and-a« half feet thick, and we may not have Sme 
to complete two arid-a-half feet before the freshes, though we may be able to 
increase it to two feet. 

In the Yijaiswaram branch, the wing-walls will be of such a height as to 
UUoW of our continuing to work at them after the river ftses in about ten days. 
The iruder sluiced and head sluices are well advanced, and I hope will be sufli- 
cieritly prepared for the freshes in a fortnight: the lock also is in the same 
state ; but we shall probably not attempt to put the gates oil this season, but shut,, 
it off by an embankment. 

I thus expect that all the main masonry work, so^far as Avill be required, 
will be finished within a fortnight; after which the further raising of the w'ing- 
walls, &:c., may be proceeded with more leisurely, as the quantity of work will bo 
comparatively small, and it is yet two months to the first liigh fresh and three 
amha-holf to the main fresh. 

The rough-stone apron in the Bowlaisweram channel hjis been begun, and 
there is a good deal of large stone all along the work ready to bo placed agfdnst 
it. I expect a sufficient quantity vrill be placed along it in a fortnight. With the 
dam so low' as it is at present, the force of the water will be trilling : with about 
one foot of water going over the annicut, I calculate that the lower water will 
stand within two feet of the top of it, or thero wrouid be four and-a-half feet over 
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tliG rough-atone apron ; so that before there is any weight of water going over the 
amiicnt, there wiil be very Jittle velocity at the apron. A great part of the dam 
is below the level of the sands, where for this year there will be probably no 
overfall, but the principal part of the rough stone must be thrown where the 
bed^iSj^at present low. 

In the third (Muddoor) channel the rough-stone apron has not yet been 
begun, but the work is short, and the quantity of stone required small, on this 
account also, as well as on that mentioned above. 

With respect to the rough-stone dams, I have been greatly disappointed: we 
have been contiiiuallj baffled in every attempt to push them out, and they are now 
in so backward a state that I begin to be greatly afraid that we shall not have 
them completed even to a moderate height before we are stopped by the freshes. 
The primary cause of all the delay imthis was the failure of our wagon wheels 
combined with the desertion of this bank by the stream of the river.”. 

It is in this same report that we find the first anticipation of the inade¬ 
quacy of the sum sanctioned, and a supplemental estimate for Es. 1,39,100 
accompanied it. The following are extracts from the same report bearing on 
the question of excess cost 

With respect to the progress of the estimate, I regret to state that since my 
last report the expenditure has been greatly out of proportion to our progress 
in the work. This has been mainly owing to the circumstances mentioned in my 
remarks upon the roagh-stone dams. In consequence of the failure of every efPort 
to get them established, so as to give us the free use of the water and of the 
short, line of rail-road, we have been limited in every direction, and have been 
^ obliged to resort to any means to obtain stone and carry on the works t thus 
carriage by coolies and by common bandies has been frequently- resorted to, 
working the rail-roads by night: we have also been obliged to build the Vijais- 
waratn works of brick which is much more expensive, from the impossibility of 
supplying stone for it. But not only has the expense been increased directly on 
this account, but indirectly in every way; for, cirennistanced as we were, it was 
impossible to carry on the work more slowly : it was absolutely necessary to put 
it in a safe state if possible before the freshes. The expenditure has been thus 
very great during the last three months, and continues so. I had hoped to have 
terminated our main operations this month, and have put our whole establishment 
on its monsoon footing, going on with the rough-stoue work only ; but we shall 
have ten days more work in lune, at least in the masonry work, if the monsoon 
allows of it. 

** There is another mode of conducting the work which would have certainly 
entirely prevented all the main difficulties we have icK^t with, and have enabled us 
to carry on the works Gconomically, and that is, by not attempting to do anything 
in the way of bringing the annicut into a state in which it would have been of use 
this year: had we thus arranged to do only half the work we have done, we 
should have had an ample supply of workmen and materials without any trouble. 
But these works are not like ordinary works of public improvement j the question 
is not whether they are to yield nothing or 10 per cent, (the latter considered a 
most abundant return), bo that it matters little whether they take a year more or 
less to complete, only so that they are done economically, upon which depends 
whether they cause loss or yield a profit. In every irrigation work of consequence 
that i am acquainted itvith, the retiurns to Government (besides the benefit to the 
people) have been so great that, even in respect of this only, the question was not 
jiow cheaply, but how quickly the work would be executed. In this district this 
has been the case, still more than in Tanjore. The Woondy talook, upon the 
irrigation of which Oaptain BeButts spent a few thousand rupees seven years ago, 
has actually steadily increased from that time, from a previous average of 80,000 
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^ ; and tlie estimate for aea:t year is 1,30,000 ; and with 

this, the improved oiroumstauees of the ryots are notorious. The increase under 
the new Samalcottah channel the first year has been 10,000 rupees compared 
with adjoining villages ; and there is no doubt it will soon be 20,000, wliich I 
believe is about what it has cost. But this even is a small matter compared with 
the guarding against a fainine. The year the Oolleroon anniciits were built, 
there was a scarcity approaching to the very verge of famine, thi'oxighout the 
Indian districts : there is not the least doubt that, had the annicuts been built in 
two seasons instead of one, the main crop of Tanjore would have been lost to a 
great extent that year, and that famine instead of scarcity would have extended 
over five or six districts. 

These are the reasons that made me endeavour to carry the work to such a 
point in one season as that it would begin to affect the district. A very con¬ 
siderable effect will, I feel oonfi.dent, be produced this year, in improving the 
supply of water, so that 1 have no doubt the revenue will be very materially 
affected by it; and a very moderate improvement in the supply of water to a 
great part of the delta will make a material difference in the revenue, where 
we see an increase of 10,000 rupees in about a dozen villages produced by 
improved irrigation. 

It has been some additional hinderance to the progress of the works, that for 
the last six weeks in the very height of the working season, I have been so com¬ 
pletely broken in health as to be wholly unable to attend to the works personally, 
and to be only occasionally even able to attend to business \Hthin doors; and this 
must needs be the case in a measure, notwithstanding that the other officers are 
so remarkably effective. The loss of even an inexperienced officer would have 
been seriously felt. 

Scarcely had this been sent off when a small flood came down the river 
and did oonsiderable damage, described in the following letter, dated 15tli 
June, from Major Cotton, to the Board of Revenue 

MrsL —I have the honour to report that yesterday the river rose suddenly 
several feet, and reached the level of the crown of the annicut about sunset. 
The masonry dam across the third (Muddoor) channel, having been finished in 
one part only a few days, there were no hopes of saving it if the water passed 
over it at present. An earthen bank was accordingly carried along the top of it 
to such a height as the time allowed of, but it was over-topped in the course of 
the night, and in a short time the water cut through the masonry, which was 
quite soft, and breached the work. Had we been able to prevent the water 
from passing over it at this time, according to the ordinary state of the river, it 
would have had a month more to dry, and would probably have then stood. 
The quantity of masonry destroyed is not great, and probably the total loss 
will not eventually exceed 5,000 rupees; but it will be inconvenient, as we shall 
not be able to get at the work, as we otherwise should, till we have shut off that 
breach by an embankment. 

This partial fresh is earlier than the earliest of the six years we have 
recorded. It found us also not fully prepared in the Dowlaisweram branch, as 
we required still a few clays to complete the rough-stone apron, and the rail-road 
in the bed of the river was stiU. working. Some stone had been placed all along 
the work, but only a very small quantity in some places. What w^as of still more 
consequence, the apron of the under sluices was not completed; abundance of 
stone was collected close to the spot, and the workmen were placing it against the 
apron, and another day would have about rendered it secure. In the evening the 
embankment in front of the sluices was breached, and the water soon breached 
also the railway embankment below them, and flowed freely through them. 
Where the loose stone apron was nearly completed, everything appeared very 
satisfactory, but where there was less stone, there was of course danger of its 
underinimng the lower retaining wall. No mischief however has yet occurred, 
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aud I hope to got some additianal stone thrown in. The water began to'pass oyer 
the annieut adjoining about sunset, and rose in the night to nme InoheB above 
the crown, from wliich time it remained nearlv s.tationarj. The surface of this 
dam being pretty vrell set, there waa little danger of any injury, especially as the 
water did not rise high Guough to i)ass oyer that part of the dam last built, and 
which is below the Level of the sand. The effect of thb form of the section 
appeared most satisfactoiy. With only nine inches of water passing over the top, 
for about two4hirds of the length of the aTinieiit, the water below stood within 
four feet .eight inches of the crown; so that the current met the lower winter at 
about 10 feet measured horizontally from the edge of the slope, and 20 feet 
from the lower masonry. The velocity of the winter was thus almost destroyed 
before it reached the edge of the masonry, and commencement of the rough-stone 
apron, over which the water passed with little more than the ordinary current 
of the river. Prom the appearance of things so far, there seems not the least 
probability of injury to the annicut, if only the chunam has set suhiciently ; but 
u the wmter should get through the surface into the soft masonry below, a breach 
must take place. There is no current along the face of the work to the under 
sluices, till within 20 or 30 yards of them, and there so trifling that it is oiily 
about three miles an hour round the end of the cross wall that fieparat©^ them, 
from the anuicut. The part of the railway that remained in the bed of the river 
has been mostly washed away, and a good deal of the iron will probably be lost. 
No other mischief has been done of any consequence, but of dourse all further 
work in the bed of the river is stopped. All the wing-walls have been oamed 
above the level of the wuter, and I hope we shall bo able to complete them. As 
this rise is very untimely, most probably the river will fall again and continue 
lower than it is now, till the first great fresh, which occurs about the end of 
July, approaches. 

‘‘ Third,—li it falls a very little, we shall bo able to comjDlete the rough-stone 
apron of the Bowlaieweram branch. The days on which the river reached the 
height it was last night, for the last six years, were 10th Jidy l'3th July, 1st 
July, 27th Juno, 27th June, and 27th June. Thus, as we had the freshes far 
later last year than any recorded of the preceding six years, bo we have had 
them earlier this year than any one of the previous six, giving us a working 
season of about two months less than the average.” 

Major Cotton, exhausted by unremitting work and anxiety, had now to go 
on leave, handing over the work to the charge of Captain (afterwards General), 
0. A. 0.rr, R.E., who had frona the first been his most able lieutenant apd to 
whom much of the credit of the successful constniction of the works is 
On 15th Aufjuat Captain Oit reported as follows 

2. On this (Dowlaisweram) branch, the masonry, so far as it is intended to he 
built this season, is completed, all but the coping of the lock walls. The earth¬ 
work is finished as far I think as safety demands, though a little remains to be 
performed at a more favourable time, when earth or sand may be obtained from 
the bed of the river or channel. Nearly three feet of water ie still going over 
the crown of , the annicut, the masonry of which has not been visible since the 
16th of July. 

A4» . - 

3. On the Sallee branch, the wing-walls on this side will be finished, as far 
intended to be done this year, by the end of the present week, leaving about 

100 cubic yards to be executed hereafter. The under sluices, on the Bailee 
Bide of this branch remain as at the date of my former report. The river having 
fallen so as to enable me to examine, by means of sounding, the condition of the 
rough-stone dam, I am glad to report that it »eems in a sound state; and I am 
able also to correct tlie opinion I expressed in lAy former report, that the sands on 
either hand, between the dam and the wing-walls, had been cut away. It seems 
that the level of these sands has been little lowered, and certainly nothing like a 
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deep cutting appears at either end, the general level heing still some feet above 
the deep bed of the river. Our exertions have been principally directed, during 
the last fortnight, to the throwing in of stone on the line of this dam, and more 
particiLlarly to the proloiigixig it, on either side, up to the wing-walls. 

“ 4. On the third branch, the wing-walls on the Miiddoor side have alone been 
proceeded with, and they will be. finished by the end of this week. The breach 
remains unaltered.’^ 

And on 2nd October he further reports: 

“3. The river having fallen below the level of the aimicut,. I have been able 
carefully to oxainine the roaaonry, and am happy to say that it has, with a few 
slight exceptions, stood the severe test to which it has been exposed ever since 
^ the middle of July remarkably well. The few trifling damages that have been 
sustained amount only to the loosening*, and in a few instances the displacing, of 
some stones of the upper course of masonry, and have qc(jurred only to those 
portions of the work which were built with chunam that ihad been burned for 
some time, or with a concrete formed of round gravel from the river and of the 
same partially reoarbonised chunam. During the first fresh, some of those 
portions of the annieut which wore built on sand filled into the height of six and- 
a-half feet, sunk considerably, hut there is now no appearance of the amount of 
subsidence having increased since the first Settlement of the masonry; and it has 
only taken place, to an extent worth mentioning, where, .early in the season before 
the people were accustomed to the work, sand was hastily thrown in without 
being sufficiently wetted and troddenMown; as was invariably done at a later 
period. In fact, I consider that the small injuries which have been sustained are 
all attributable to the use of chunam deteriorated by keeping, to a hasty and 
careless filling in of the sand, and to the indilferent qualifications of many of the 
workmen whom we were obliged to employ. * 

‘‘ 4, These defects are such as may easily be avoided in the future prosecution 
of the work, and are quite unconnected with the natxire ot the section given to the 
anniout, which seems in every respect to suit the circumstances of the river. 

In the meantime, on 16th September, Captain Orr had found it necessary 
to send in another supplemental estimate for ‘^completing the Gdddvari 
Anient ’^ amounting to Es. 3,56,376-8-0, with a letter from which the fol¬ 
lowing are extr^icts:— 

“ I have adhered, in three of the branches, to the section hitherto constructed, 
as the experience of this season seems, as far as we can yet judge, to warrant 
the belief that, with the advantage of requiring compoiutively a small quantity 
of materials, it is well adapted to the circumstances of this river, where the 
current even at the top of the freshes is so moderate. Not having had an oppor¬ 
tunity of seeing the masonry since the 17th of July, during much of which time 
the river has, in a very unusual manner, remained at the precise height calculated 
to do most injury to the work, I am unable to make a decided report regarding 
the condltioa in which the freshes have left the masonry, but from the rapid 
manner the river is falling, I shall probably be able to examine and reporfou 
the state of the work by the end of this month. Antipipating no injury, how¬ 
ever, 1 will not detain this estimate. 

It being indispensable, for tho sake of obtaining a command of water-caiunago, 
to throw in a large quantity of stone to form a dam across the second or Bailee 
branch, and it being necessary to have some means, while the work is proceed¬ 
ing, of regulating the height of water, I propose, as Major Cotton intended/to 
construct the annieut across this branch entirely of rough-stone in the &st 
instance, that it may without difficulty, danger, or expense, be partially lowered 
or raised at pleasure, and afterwards, if necessary, to finish it oft with a similar 
section to the rest of the anniout, by building retaining walls of masonry, and 
giving a covering of masonry and ent-stone. 





liaye allowed for an entire covering to the annicnt of ent-etohe, which 
though forming the largest item of my estimate, I consider itidispensahle to 
insure the permanent security of the work; and though costing a large stun at 
first, it is an outlay that will be repaid in the course of a few years, by the saying 
of repairs that would otherwise probably he exteusively req^uired each year, 
The stone need not, howeyer, be of any great thickness, except for the opping of 
the upper retaining wall; for with the current of this river and from the nature 
of the overfall of the seotion, the force of the water is nothing so long as the 
Joints of the masonry, by being well fitted, offer ho hold nor obstruction. 1 
Consider therefore that stones of one foot in thickness^ which are readily cut, and 
easily transported and laid/ quite sufficient for the covering of the anniout. For 
the coping of the upper retaining wall, to resist the battering of the waves, 
which, from the great expanse of water above the annicut when the river is even 
12 or 14 feet high, during high winds and squalls, often heat with great violence 
on the work, and to mthstand the shock of large timber coming down during the 
early part of the freshes, the heaviest stones we can procure, of pne and-a-half or 
two feet in thickness, should be used. 

‘' The Board will observe th at I have allowed for superintendence for 16 work¬ 
ing and eight inactive months, or a total period of two years ; and I shall now 
explain the mode of proceeding I should propose to adopt for a vigorous prose- 
cution of the works. That my meaning may be readily understood, I annex a 
sketch of a portion of the river bed, showing the lunkas and sand banks as they 
appeared last season, and the position of the annicut, temporary dams, and other 
works. I have reason to think these sand banks are not extensively altered, and 
that the general autline of the course of the summer water will be much the 
same this year. 

“The first and most essential point being to obtain a command of water* 
carriage, I would direct all our efforts, in the first instance, to the making up of 
the Eallee rough-stone dam ; after doing which, by lowering a portion of it, or 
perhaps simultaneouBly by keeping a part low, I think we should have not much 
difficujty in forming a temporary dam across the Muddoor hraneh, a short way 
above the site of the annicut, to allow us to get at the breach, to fill up and 
repair it, aiid to proceed with the construction of the annicut across that branch. 
Previous to making this temporary dam, however, a canal should he excavated in 
the saud round the head of Muddoor Lunka, that the water as it was headed 
back might fill it, and thus give a direct water communication to the ViJaiswaTam 
side. While these operations were being catried on, or as soon as the diminished 
body of water coining down the river shall allow, it will be necessary to make a 
temporary daiii at the head of W^adava Ininka, to direct the whole stream into 
the three branches on this side, to give sufficient water for carriage in the first 
place, and to allow of our proceeding with the construction of the annicut across 
the Vijaiswtom branch; a part of the work on which I would commence the 
first moment it should be practicable to do eo. 

Thus, or as cu’cumstances, from time to time, should suggest, during the first 
year, I would endeavoiu’to build the annicut across the Yijaiswaram branch to 
the height of 11 feet/leaving one foot for the cut-stone; to repair the breach, 
and complete the annicut across the Muddoor branch, to th©^ same height of 
IX feet, to make up the Rallee dam to about nine feet in height, to complete 
all the wing-walls, and to do as much as necessary and possible to the locks and 
sluices, leaving the annicut across this the Dowlaisweram branch as it is at 
present. 

X^.The second year, we should be able to complete all the locks and sluices to 
build up the rubble masonry of this branch, and that of Bailee to the height^^ 
11 feet, and probably to cover the whole or the greater portion of the annicut with 
ont'Stoue, 
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In ihis mannei* two yoar^ would be fully employed, and I have ilius entered 
into detail, that tlie insuperabl© obstaeles must oppose any attempt at a too 

speedy progress may be readily understood. These obstaeles consist, principally, 
of the great difficulty, till the workiog season is far advanced, of disposing of the 
large body of water coming down the river, a^d of so managing it that there 
shall alyruys be enough for the purpose of navigation, while at the sanaodime the 
stream must he diverted from the neighbourhood of the building ogerations, and 
ih© water drained from the foundations* From the nature of the river, and the 
great extent of the anniput, the only means of overcoming these obstacles/and 
attaining the desired objects, are by the foruiation, at much expense and loss of 
time^ temporary dams above, and by thq excavation of draino-ge canals 

below the site of the work ; which operations are so dependent upon the state 
of. the river that no amount of expenditure alone will hasten theim many days. 
There is also, if too much be undertaken, the uiic^tainty of being able to 
transport daily a siifflcieiit quantity of stone to Complete thcv work in due time. 
Although this year we shall have greatly augmented means of transport by boats, 
and have more use of steam power. 

An objection inay be made to leaving, at tl^e end of the season, some parts of 
the anuicUt higher than others, as likely to throw a dangerous body of water 
over the lower portions ; but frqin the experience gained tins year, I do not look: 
upon that drcumstance as being of much importance* Across the two divisions 
of the western branch, the annicut will be of the same height of 11 feet, and 
across the two divisions of tha ©astern branch, it may also be left with safety, I 
think, of an equal level of nm© feet, though probably it will be adviBable at the 
close of the season to lower the Bailee rough-stone dam one foot or so, to relievo 
the fall over the masonry at the Dowlaisweram side. 

^* By oarx'ying on the works as I. have proposed, full use of the annicut will be 
obtained next year during the monsoon ruontbs; which is the only season, I 
imagine, when any cultivation will be carried onlfor soine time, till the people 
become acoustomed to haying a regulaiq supply of summer water. 

“ Three locks only, to provide for the navigation of the three main ohannels, as 
Major Cotton laid down the works, are allowed for in my estimate; but cyentualiy 
it win be necessary, I think, to avoid inton’upting the navigation of the river, to 
construct two more locks, pine ontho Dowlaisweram branch and the other near 
'Vijaiswarani. 

Having endeavourod to explain the natur© and difficulties of the undertaking, 
1 may be permitted to add that there pan be no doubt as to the practicability of 
constructing the annicut, and that time and money are alone required to com¬ 
plete this groat work, winch, when finished, will confer such inestimable benefits 
upon these diBtricts, by secnring*'them irpm the vicissitudes of the seasons, and 
wbilo giving wealth and comfort to the people, insuring to the statp a certa5.n 
and great increase of revenue, most favourably disproportioned to the amount 
required to be expended. 

I have only to add, that the accompanying estimate provides for carrying on 
the works from this time to completion, and is quite ^independent of any sums 
hitherto expended here, or in the purchase abroad of machinery, apparatus or 
materials. Of these, at least the value of a lac of rupees is n^ow in us© or in 
store, and on the completion of the annicut, they will be available for other 
wo;i’ks, or may be sold for their then value ; jjrobably a considerable sum.’’ 

Almost at the very time that this eecond supplemental estimate was being 
Bont OB, the Com*t of Directors was penning the following lugubrious despatoh, 
dated 20th September 1848, about iho/-rst supplemental estimate of Ee, 
l,d9,100, .which the Madras Government ha/i $bnt on in July 




ENaiWEEBINGr HISTOKYv 


No, 15 OP 1848. 


Our G’OYEBiN'oii in Ooifnoil at Eort St, Grokoe. 

^ i?vt if 

2. We liaYo perused, with equal surprise and disappointment, your letter of 
the 8th July last (No. 47), in which you inform us that the whole of the amount 
sanctioned (Bs. 4,75,752) has been already expended, and that a supplementary 
estimate of Bs. 1,39,100 has been sent in by Major Cotton; that the works 
appear to be less than half finished and not oven placed in a condition of security 
against the effects of the heavy fi-eshes of the season; and that you are inclineli 
to believe that a larger sum than that now estimated will be required to bring 
them to completion. 

3. Under these cirouin.stances, -and consideiing that the full operations of the 
Work cannot be resumed until the end of November, you have resolved to await 
our instructions, having in the meantime sanctioned an expenditure of Be. 20,000, 
which is stated to be indispensable not only for the preservation of the works, but, 
for carrying on such as are absolutely required, 

4. We fully agree in the opinion expressed by you that the explanation given 
of the causes of the expenditure so greatly exceeding the estimate is far from 
satisfactory. We cannot but think that the over-anxiety of Major Cotton to 
complete the work in the shortest possible time has led him to disregard consider¬ 
ations of economy and even of security to the work itself, and we concur in the 
remark of the Board of Be venue that regular and safe measures are greatly to' 
“be preferred to much haste in th5 construction of public works whatever may 
**be the contingent advantages of the latter; even in the case of the Go da very 
“ Anicut, in which those advantages were so highly estimated, they were nothing 
“ in the judgment of the Board to that of substituting comparative certainty in 
“the exectxtion of the works to considerable risk/^ 

5. In the present state of the works, it is obvious that the large expenditure 
already incurred will be altogether lost, unless the fui'ther amount required to 
complete them is authorized. We have, therefore, no alternative but to give our 
sanction to their being proceeded with in full reliance on the pledge given in 
your letter that you will not “give effect to the sanction until you are fully 
“ satisfied that your doing so wdll secure the desired end beyond the chance of 
“failure, of which the condition of the anicut after the rains will afford you 
“ ample opportunity to judge/^ 

6. We think it very desirable that, in addition to the scrutiny to which the 
Board of Bevenue have heen directed to subject the estimates when sent in by 
Majm? Oottou, the work itself should he inspected by one or more experienced 
Engineer officers, who might report to you on its actual condition and on the plans 
proposed by Major Cotton to be pui’sued for completing if, before authorizing any 
further large disbiu’sement on account of it. 

We are, 

your loving Mends, 

(Here follow signatures of 12 Directors.) 

London, . 

2Qth September 1848. 

What, one wonders, would have been the feelings of the Directors could 
they but then have known that the works for which, with great perturbation, 
they were sanctioning Bs. 6,14,672 would really cost more than 9 lakhs, and 
would be followed by others in the same district which would bring the total 
up to more than 109 lakhs, taking into aooomit the ^ Direct charge ’ only, 
or to more than 128 * lakhs including, the * Indirect charges.’ 


* Boe AppendixN'o* 1 ‘Statement of Expenditure/ 
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In ob0dioiio6 to tho ordoxs of tiio Oourt of Directors in the dospatoli above 
priBted, a _ oommitteo was appointed to report on the Goddvari works. It 
submitted its report on. l.dth January 1849, the main gist ol which, was that 
the works had boeii woll designed and -carried out, but that the original esti- 
mate for them was quite inadequate, and that they would cost Rs. 9.11,209. 
The committee remarked: 

“ 70. It is scarcely necessary to add that time itself in the construction of the 
anniout is money. If the work is to increase the reven ue, the sooner the increase 
Dogiiis the better: if the increase has been in any rnoasnre rightly estimated, it 
willspi^dily iiay a much larger interest upon the e^xtra expenditure than the rate 
at which the company borrow money; and a single year of drought, which may 
happen at any time, would co.mpol all to acknowledge the annicut to be of incah 
onlable value.’’ 

The report ends thus: ' 

ihe committee, reviewing their-inspections and investigations, are cbn- 
stramed to record their very high opinion of the science, practical ability, and 
^deiatigable labours of Major Cotton, displayed in the great work under reportt 
It is scarcely possible to place that officer’s cjualifications as a.n Engined of 
hydraunc works higher than they stood before; but the Gfodavery Annicnt is a 
new and splen^d illustration o.f the powers of mind and self-devotion, from the 
exercise of which the country has abeady so largely benefitecL 

committee, in submitting their report, beg leave to add their recom- 
mendatLon that the works may be prosecuted with all possible diligence, and that 
the opening oi the Bailee and other irrigating channels, required to extend to ail 
parts of the district the benefit of the annicut, may also receive early sanction.” 

T 1 Directors dealt with this report in despatch No. 6, dated 18th 

July 1849, from which the following are extracts 

‘<8. The total amount expended on the anicut up to the end of November 1848 
was Ks, 5,()d,7Oo, and, according to the committee’s estimate, a further sum of 
Iws. 4,U7 506 will be required to complete the work, making an aggregate expendi- 

turo of Rs. 9,11,209, or Rs. 4,35,639 in excess of tlie sum originally sanetiouod for 
that purpose. o .v 

• !.• circumstances and in pursuance (,f the instructions contained 

m the fiftk paragraph of our despatch of tho 20th September 1848, Ko. 15, yon 
have resolved to autho.riz© the work being proceeded with, you state that vou are 
still sanguine that the advantages to bo gained by the Godavery anicut have not 
been overrated, and yoii refer to the opinion expressed by the committee already 
quoted that, even at its greatly-augmented cost, the anicut will still be a cheaply, 
constructed work, ^ ^ 

‘■10. However much we regret the imperfect nature of the information which 
was submitted to us when our sanction to the undertaking was originally soli- 
cited, it is-obvious that the whole of the large expenditure ali-eady incurred must 
be entunly lo.st unless,Jlio works are carried to completion, and the sooner tho 
country begins to derive the expected benefit from the'work, the earlier will you 
receive some compensation for the outlay in the shape of an increased reveime. 
We observe that the committee state “that the auicuj will, it is expected, be 
elleotive ior a large ^supply of water this season and will, next year, be in all 
“ probability at its full height.” ■' > . 

have^ad^pted’”'*^*^™®^^^ approve and sanction the course of proceeding which you 

It will have been seen that, in anticipation of sanction of the Court of 
Directors to the largely increased estimate, the Government of Madras had 
^readj/ authorized the work being proceeded with, and bv 15th May {1849) 

Captain OiT was able to report good progress thus : 



BN<Jl|l35rBEKIH6 HlSTOBIf. > ■ 

Paxa 1. T have the honour to state that the oonstruotion of the Qodayery 
Annicut has, throughout the last month, proceeded satisfactorily; although three 
days’ heavy rain somewhat intenrupted progress, and a subsequent toeatopipg 
rise of the river caused a little delay iu commencing the masonry of the Bailee 
brauoli. 

o 2 . A.t the Bowlaisweram side, the lock is ready to receive its gates, the wood 
work of which is ready, and the iron work in preparation, 'fhe head and under 
sluices are well advanced; the large ai'ches of the former being all turned and 
the centrings removed. The superstructures of roadway and parapet walls alone 
remain to be built. The under shiiee and wing-wall connecting it with the 
annicut, are also so far advanced as to require little more than the roadway and 
Tiaranet walls to complete. A considerable addition has been made to the loose 
kone apron of the annicut, and a pai-t of the slope of the body of-thp work has 
been, covered with loose rough-stone, as a protection to it during the fi-eshes. 1 
am anxious, if time allow, to cover the whole of the masonry in the same way. 
and kojie to bo able to do so. 

J‘ S. On the Bailee branch, unfortunately, just as we were about to begin^the 
masonrv of the portions I purpose to build this season,_the rise of theyiver, which 
i have ’mentioned, occurred, and caused a loss of some days of invaluable tame. A 
commencement has, however, been made, and I trust to have no difficulty m 
oompleting as much as I proposed to undertake this year. Tim under sluice is 
much advanced, only two of the 16 arches remaining to be turned. After which, 
the Hunerstructure alone will remain to be built ( and for its compl^/ton there is 
ample time before the river rises to such a level as to mteriere '«^ith the work. 
The loose-stone apron of this sluice is made up to a width of nearly 40 yart^s, 
and the work is otherwise perfectly secured with roiigh-Btone, both m front and 
rear. 'Ihe floor of the head sluice is finished, and the piers are m progress. 

“ 4 On the Muddoor branch, considerable progress has been made, and by the 
end of this week I hope the additional half yard of height will he given, leaying, 
of masonry, only a portion of one wing-wall, and the opening xor drainage, to be 
built ui) during the remainder of the month. The loose-stone apron is com¬ 
menced, and wiU be rapidly pushed forward, as soon as, the masonry being 
completed, the boats may be brought alongside the work. 

“ 5 On the Viiaiswaxam branch, with die exception of the dram^ge opening, 
and portions of th’o wing-walls, tlie masonry is completed to a height of nine feet 
above the deep bed, or to three feet below its ultimate level. The ftont and rear 
ap?on are made up for 700 yards of the 870, of which the length of this branch 
of the work consists. The large arches of the under sluice are ah but keyech 
and would certainly have been finished but for the_ destraction of bricks by the 
heavy rain. The head sluice and look are advancing to completion, and will, 
1 hope, bo ready in good time. 

“6. Altogether, I may report that the works are so far advanced that the tame 
remaining before the freshes seems, amply sufficient to enable us to complete 
those portions wo have undertaken, and to make all safe by an abundant use of 

loo«o rough-stone.^^ 

But less than a week after Captain Orr had thus expressed his feehef that 
.he could make “ aU safe before the first freshes, lie had to wrjte as follows 

“Para. I. I have the painful duty to report the occurrence, yesterday after¬ 
noon, of very serious damage to that portion of the anmeut which ^ have reportec 
as all but completed across the Vijaiswaram branch of the river. 

“2 The front retaining wall was built quite 'across; only a small opening at 
one point, one foot square, being left near its base for the pu^oae of drammg 
off the water, which oozed'throu^i the main temporary dam_, and through a se^- 
circular embankment thrown round the opening, as an additional protection. The 



latter ombaBkitieut was made piinotpally of clay, was revetted on both sides with 
ga’ass rollers^ and being so strong, and the same height as the annieut/was con¬ 
sidered by me qtiite sufficient protection, even in the event of the main dam giving 
way. Things were in this perfectly satisfactory state, and the final closing of the 
opening was only delayed, that the adjoining masonry, being new, should have a 
few days to set before being subjected to the action of weiter. The river some 
(lays ago rose, in 48 houra, five inches, in addition to a similar rise which took 
place abotrf a week before, but since Monday evening it seemed so steady, that I 
was in hopes that the threatened danger of a fresh had passed. Yesterday after¬ 
noon, however, the river rose again suddenly, and at about 4 p.m. a very severe 
squall of wind broke over the works, blowing right down the liver, which piling up 
the pent-up waters against the dams, caused them to breach. Being prepai’ed for 
siibhan occasion, I stm expected no injury to follow, but unfortunately, we had not 
guarded against the iiiilooked for, and at this season the unprecedented contingency 
of a fresh accompanied hy a gale cansiiig isuch a rise of the river as 18 inches in 
ah hour, and tbat too while the river was passing freely over the whole length of 
the Eallee dam, and flowing two and-a-half feet deep through the Dowlaisweram 
under sluices. The consequence, I regret to say, was, that the small semi-circular 
dam being topped by the waves, and soon breaching, brought stich a pressure of 
water against the new and linbaeked retaining wall, that it gave way, anti before 
the extension of the damage could be arrested, about 22 yards of the annicut, on 
each side of the bpening, were washed away, and a breach some 44 yards in width, 
fomed in the centre of the work. 

^^ 3. On the Muddoor branch, both the dams went in the same manner, hut the 
masonry, being not so new, and being backed by earth, did not so easily give way, 
and allowed time for measures being taken to save it. 

Of four deep boats, unloading-stone for strengthening the Bailee dam, 
two, partly unloaded only, were carried by the waves right over, or rather through 
the dam, as th^y displaced the upper strata of stones; another was partly carried 
on to the daniTbut was got off afterwards, and a fourth was sunk in front of the 
dam^ 

‘*5. Several other boats were also sunk, but the only damage to be particulaxdy 
deplored is that occasioned .to the Vijaiswaram Annicut, as its situation is so 
inaccessible at all times, and hpw completely so, since the water has been lowered 
by escaping through the breach. 

<‘ 6. I have scarcely had time for considering the best mode of repairing this 
disaster, but I am now throwing into the breach rougli-stone &om that deposited 
fertile apron 5 and if I can close it in front, or make up a dam at'the head of 
Wadava Lunka, I hope all will still be well, though the time before us is short, 
and the appearance of the weather most threatening, it being more like that of 
the 20th June, than the 10th of May. 

7. We have been particularly unfortunate this season in having an unusual 
body of water in the river. There have been three distinct summer freshes, such 
as we have no previous record of. One at the end of Januarjj one in the middle 
of April, and this in May. Last year, Major Cotton was obstructed and thwarted 
in all liifl efiorts by want of water, while this year the works have been delayed, 
and finally injured, by these repeated unseasonable freshes. 

^^8.1 shall take an early opportunity to report the measures I adopt to retrieve 
this disaster; and in the meantime I beg to assure the Board, that no effort will be 
spared by myself and the officers employed, to recover from the effect of this severe 
check to our progress. ^ V 

This antimely fresh however soon subsided, and before the regular season 
for floods the damage done was repaired: on the Ist .T\me Captain Orr was 
able to report as follows :— 
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2. On the Bowkiswerara side, the tnaBonry of the look and 8lin(3es is so well 
advauoed, that its final completion has been deferred on accoimt of more pressing 
labours, but these works will be finished this season. The loose-stone aj^ron of the 
anniout is being added to, and other defences made up, with rough-stone. 

‘ ‘ 3. Being eiicom-aged by the favourable change in the weather, 1 renewed 
the building of masonry on the Bailee branch, and have completed to nine feet 
the section on the eastern side for about 120 yards, from the wing-wall to the 
rough-stone dam. On the western side, we shall in all likelihood complete an 
equal distance, leaving to he built hereafter, about 700 yards> wliich are at present 
closed by a rougli-stone dam six feet high above the deep bed. The under sluice 
is so well advanced that it will certainly be finished in good time. 

‘< 4. On the Muddoor branch the body of the annicut is completed to a height 
of 10^ feet, and the rough-stone apron is made up to an average of 15 yards in 
width. The wing-wall on the eastern side is not ready, but will be completed in 
good time. This portion of the annicut, benig half a yard higher than the others, 
we shall probably be able to cover the slope of the apron with rough-stone, after 
our operations on the other branches are stopped by the rising of the river. 

*‘5. On the Vi jais war am side, the western wing-wall is built, and the body of 
the work completed right across to a height of nine feet. The rough-stone aprons, 
both in front and rear, are made up to an average width in rear, of 15 yards, and 
the greater part of the slope of the masonry apron is covered and protected with 
loose-stone laid on it. The easteim wing-wall will he ready in a few days. The 
lock and sluices at Yijaiswaram are not so well advanced as I expected them to be, 
owing, chiefly, to the rlifliculty of making sufficiently good arch bricks from the 
indifferent clay found in the neighbourhood. These works, however, being raised 
beyond the reach of an early fresh, will, I have no doubt, be finished this year.^^ 

And on 16th of the same month : 

^'’Second ,—On the DoWlaisweram branch, the rough-stone apron, being con¬ 
siderably strengthened, and the western wing-wall well protected with rough- 
stone, the se(iurity of the work, during the approaching freshes, appears to Jdo 
insured. We are still adding to the rough-stone defences, and shall he so 
employed till the last moment. 

'' nzrd.—Oa the Bailee branch, the building of the body of the work was 
some days ago discontinued, after the completion of about 126 yards of the section 
to nine feet on each side, connecting the rough-stone d^m with the wing-wall 
and the under sluice. The masonry of the under sluice is being proceeded with, 
and will be finished shortly. 

Fourth .—On the Muddoor branch, the eastern wing-wall, which was not 
finished last month, is approaching completion. The apron being made up, and 
the greater part of the slope protected by loose-stone, this portion of the work is 
fully prepared for the rising of the river. 

Fifth .—On the Vijaiswaram branch, the masonry being completed early in 
this month, the work now being carried on consists of embanking, between the 
wing-wall and the sluices, and the building of the masonry of these, and the lock ; 
which are well advanced. 

The works were severely tried by high, floods on ,6th and 16fch September, 
the latter being accompanied by a tremendous storm which did considerable 
damage to the floating plant used for carriage of materials across 1 he river 
to various portions of the work. It did not appear at the time as if these 
floods had in any way injured the works themselves, but later on in the 
season, some 300 feet in length of the anient at the extreme right end of 
tho^ Dowlaishweram branch settled and craofced. The primary cause of this 
was undoubtedly the projection into the stream-way of the wing-wall, which 
resulted in a lateral scoux along its face and that of the adjacent part-of the 
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anicTit; but eddies set up by the stone groynes, Vhioh had been deposited 
in front of the work in order to stop this eeoiir, probably expedited the 
damo,ge they wore intended to avert. The following letter of Captain Orr, 
dated 27th November, and the sketch facing this page, which accompanied 
that letter, clearly explain what had occurred :~ 

As directed in your letter No. B78 of the 15th instant, I have the honour 
herewith to submit a sketch of the position, relatively to the hxnka, of the wing- 
walls near which the damage to the annicut has occurred, showing the defences 
erected during the last two years, and, by the sections, the eliact of the lateral 
current caused by the projection of those walls from the natm*al bank of the 
lunka. 

2. In 1648, aconsiderabie quantity of stone was thrown in front of the wing- 
walls, but little in front of the annicut, owing to the early and sudden arrival 
of the first fresh, ifortimately, no greater rise of the river than 20 feet on our 
nStandard having that year occurred, no injury was caused by the set from oif the 
wing-walls, although the effect of that set was so marked as to induce the com¬ 
mittee subsequently to make an allowance in the revised supplemental estimate 
of ^,400 cubic yards of stone, which being thrown in front of the wing-walls, and 
annicut would, it was considered, render them secure. Last year, accordingly, a 
largo quantity of stone was deposited, before ’the freshes came down, in front of 
the annicut, for a distance of nearly 200 yards from the wing-walls, forming 
groins of considerable size, and a front rough-stone apron several yards in width . 
The deposition of stone was only stopped by the coming down of the river, but 
I imagined that enough had been then" placed to protect the work for a season ; 
as it probably would have done in an ordinary year. After the rising of the river, 
upwards of 100 boatloads, or more than 2,000 tons of stone, were thrown in 
front of the wing-walls, and their foundations have consequently been perfectly 
protected*, although as the sections will show, the sand only a little way in front 
has been removed to a depth of 26 feet below them. The aecompan;i^’ing sketch 
and sections will also show that, where the groins in front of the annicut are, 
the foundations have not been laid bare, but that they are only exposed, and the 
annicut consequently injured in the spaces between the groins, where the stone, 
being Inadequate in quantity, has sunk into the hollow excavated by the set in 
front. Had a mass of stone equal in section to any one of the larger groins 
been thrown in front of the work for 200 or 300 yards from the wing-w^ls, it 
sterns evident that no damage would even this year have resulted. The necessity 
for such a mass of stone was not contemplated; nor, if it had been, could more 
stone have been deposited last year. This season, I hope to have ample com¬ 
mand of stone ; and either a large quantity may be thrown in as a defence to 
the foundation, or the wing-walls and embankment may be removed, and the 
annicut extended to the natural bank of the lunka. Tjie former will be more 
economical, but as long as the wing-walls project into the bed of the river, so 
long will there exist a constant source of danger to the work; for as the action 
of the lateral set is carried on while the river is in flood, it is imi)ossiblo then 
to know the effect being produced, or to^ do anything to arrest in time its evil con¬ 
sequences. The extent and power of this lateral ciuTent may be inferred from the 
fact that, dm’ing the height of the freshes, the water at "the end of the wing- 
walls next the lunka stood 18 inches higher than at the point abutting on the 
annicut, and that there was a fall of at least 15 inches more, maldng together a 
fall of two feet nine inches in a distance of about 300 feet, whioh would be 
sufficient to give a velocity of about nine miles an hour in excess of that due to 
the river passing over the annicut. 

3. Twenty thousand cubic yards of stone costing, say, Bs. 10,000, may pro¬ 
bably be sufficient to protect this part of the annicut; but considering that the 
safety of this great work is in question, I hope that the more expensive, but more 
effectual, course of extending the annicut to the lunka will be decided upon. 



4. Nearly 700 yards of the Bailee bratioh being cloaed by only a rougb^ston© 
aam, six feet in lieight above the deep bed, or tltre© feet below the level of the 
crown 01 the aimiout^ a strong Ourrent in consequenoe sets from this side towards 
that branch round the head of Peetcheka Lunka. Three stone groins were made 
at the head of the lunka to protect it from being acted upon, and they succeeded 
mpreventing any great loss of land during the first two freshes; hut during the 
last and greatest^ and longest continued flood, the water having stood high over 
banky a fail seems to have been established over the edge of the lunka on the 
Kallee sid©^ a little lower down than the groins. This fall cut away the iviuka 
behind the groins, and swept away the large portion of the head of the lunka 
shown in the sketch as lying between therU and the present bank. From the 
^ certain amount of set must always exist round the head 
liUiika; but when the annicut ahall be of one uniform height, that 
set will be reduced, audits effect will be no more than can bo easily coanteraoted 
* by the construction of a few rOugh-stone groins. 1 anticipate no danger from this 
source, although it will no doubt be necessary to incur yeaily, for some seasons 
after the completion of thfj anoicut, a small outlay in raising defences against the 
euofoachments of the river on its banks and on the heads of the Iirhkas. No 
conclusive judgment regarding the effect on the currents of the river on the 
aniuout when eompletea can as yet be formed, as the work is of such unequal 
eleVatioii across the different branches; but that effect will probably be the equali¬ 
sation of tne level of th© river bed above the annifair, and the removal thereby 
of the tGndenoy of the stream to take particular sets. There are three points 
which must be guarded before the next great freshes, and every effort should be 
made to have them well protected by rough-stone groins, diiving the liiteryal of 
several weeks which occurs between the stojipage of building operations by the 
first rise of the river and the arrival of the early great fresh. The points I allude 
to are, the heads of Peetcheka and Muddoor Lunkas, and the bank of the rive‘r 
above the Tijaiswaram wing-walls. 

'*5. I herewith fortvard an estimate amounting to Es. 25,709-8-0 of the 
probable cost of removing the Peetcheka Ltinka wing-^waUs, and extending the 
annicut to the natural bank. 

This acoideht is of much interest dn adootint of the warning it ftif 
dgaiiist tindue Contraction of the waterway urhen building a dam across a 
sandy-bedded stream, and also Oil account of the illustration it affords of 
the troachoirousness of groynes when used in a river of grCatly varj^ing 
dischargo^ height, and velocity of water, and of unstable banks and bed. 
It is evident that in this case the groynes just above the anicut formed 
corners^ in which both the onward and the lateral movement of the water being 
ehccked, eddies were set up, and eddies are partioularly potent in scooping 
.out sand. Projectidna from the up-stream of a dam should be avoided, 
unless the bed between them is ftio hardj or so artificially protected, that there 
is ho possibility of its being disturbed; along the dmvn-^irmm edge of the 
aprOnS of a dani, there is not the same objection to * hanging ^ groynes, 
beoaiiso id that position, thotlgh they present lateral currents, they do not 
arrest the onward flow of the water, and eddies ate not ^et up. 

The groynes at th# head of ^Pitohaka lanka^ also, it will be seen, 
though, at oertain stages of the river, they Appeared to be effecting th© 
purpose for which they Were intended, erentually did far more harm than 
good; at some stage of the river they dotibtles^ oausod heading up of the 
water and considerable difference of level aboVd anct below thom, which 
resulted in. violent disturbance destructive to bed and banks. A similar result 
is by no means an uneomtnon experience in the Q-ddAvari river^ even when 
the groynes U8ed have not l?ecn so directly opposed to ttie set of the stream 
as appOiars to have been the case in the instance under uotiee. 



JiETHOfy' the BREAt 
of th« '8%f9e't5ivision of the 
3O0AVAPI ANiCUT 


rTt? reference. - 

— tA) Paimirah hoi^ss put toirethsr on a ffat at«l then 

ovsr into their piac&» secured bsr ^uys. - 

<B) Mats formed of feazafoos, i>amt>ooar and grass about or»* 
toot thIcK fla^t&di to tholr places, made fast &t up|^> 
end and other end sunk with stones. 

(C) Stones thrown aiongthe breach and round upper logrof 
horse reducing depth to an average «>f 7 or 6 feet and 
preventing any cutting away of sand below mats. , 

Sand and clay. - ' . ; 

(S) Stone thrown in to close after the rAflitS vvr©S^-put 
06ptb of water 2© feet, _ ' 
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Tlie state of progress at the beginning of the woittig season of 1850 is 
snianiftrized in the following extract from a letter » of Mr. H. Forbes, Sub- 
Collector of the district, who, from tho eommenoeiaent of the wort, had ren¬ 
dered invaluabio aasiatahce in colleoting labour and matermls for the work• 

“ 8. At the oommeacement of the present season, therefore, the position of the 
works was as follows ,An aunicu,t nine feet high was across the Dowiaisweram 
hraneh of the river, 1,400 yards in length, with a wing-wali and high embank¬ 
ment 2S0 yards in length uniting it to Peetcheka Liinka; an unniont of similar' 
, height and 900 yards long closed tho Tijaiswararn branch j and that at Muddbor 
was closed also by an anniciit, 520 yai-ds long and 10| feet high. The subordh 
nate works were all completed, excepting the head sluice and lock at Rallee. 
Thus the only escape for the whole summer stream of the Godavory was down the 
Pa-ilee branch of the river ; and it was in that very branch that an anniout was 
to be built. A temporary dam formed of loose stone had been made in 1848, and 
strengthened in 1849, both to keep up the water for purposes of navigation, and 
to prevent the stream cutting too deep a course in the bed of the river. The water 
escaping both through and over this rough-stone dam, the objects to be attained 
were to make it water-tight, and of such a height as would turn the stream down 
the Dowiaisweram and Vijaiswaram branches,'where the water could escape 
through the head and under sluices. It was junfortuiiate that there was consider¬ 
ably more water in the river than is at all usual in the summer; heavy rains in 
the Nagpore and Hyderabad countries having unexpectedly fallen. 

^ ^The ‘ temporary dtpu ’ to close fclie Ilalji bxmmh aa4 enable that portion 
of tha anicut to be bmlt gave muoh trouble. Mr. Forbes, in the eame letter 
says: “ The river breached the dam for about 50 yards 
‘‘in hebrnary (1850), and no sooner was the damage repewed than, a more 
- Ustsnsive breach of about 80 yards wp mp,de; this was elosed to 4i tbin 
■ or hO yar^, when agaiii the water proved too powerful, and the breach 
“ was a thii'd time widened to 80 yards.'' 

n breach OGouned early in April. Owing to the scour at the 

breach, the depth of the water at the place was between 20 and 30 foot, and 
the rush tiu’ough the gap wa-s great; the closiug wp therefore no^easy 
matter; the method of carrying it out ig shown on the sketch on the opposite 
page copied irom the one sept in by paptain Orr. By the 23rd Apxd the 
pp wasplo^ nnd made good with stone, and “ the t G-6ddyari with a million 
and-a-hall cuhie y aids of water passing every hour was turned aside." The 
ament across the Ealli branch oould then be completed, and on 8th June 
(Japtain Orr reported thus about it; eune 
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It now soeniod as if all serious diffioultios were oyer. But the river did 
not submit to the curb without a further struggle, and only a fortnight after 
the date of the letter just quoted from, Captain Orr had to write thus : 

The river began to fill on the 9th instant, and has risen steadily till it is now 
passing 10 ioohes deep over the highest part of the annicut. While the water 
was rising to the level of the annicut, the whole river passed tlirough the Dow- 
laiswerain and Bailee under sluices, which discharged it with intense and increas¬ 
ing velocity. On Monday morning, the 17th, it having been observed that 
the rough-^tone apron heMnd the Bailee under sluices had sunk, the vents were 
closed, and immediate measures were taken to fillup the whole left behind the 
reaiv retaining wall. By 2 p.m., some progress had been made in replacing the 
stone, and I considered the work safe for the short time required to make up the 
apron to its full breadth; when suddenly, the pressure was seen to force the sand 
from beneath the foundation into the hollow behind the rear retaining wall, and 
instantly a portion of the masonry apron fell in, followed by the subsidence of 
one of the piers. Pier fell after pier, but the tenacity and massiveness of the 
masonry was such; that in falling it formed a dam, preventing any great rush of’ 
water, and thereby giving time for measures being taken to check the extension of 
the damage. Up to this time, seven out of the fourteen piers have fallen, leaving 
the t\vo abutments and seven piers still standing, though two of the latter are much 
shaken, No change has taken place since last night; and as rough-stone is rapidly 
being thi’own in to protect what remains of the sluice, I trust no more of it will 
be lost, iind that no breach at the spot will be formed. If successful, as I hope, 
in preventing the latter, the rebuilding of the sliiice will be no dilfLcult matter, 
and will only affect the completion of the work so far as the loss of the use of the 
sluice will delay the lowering of the level of the river at the end of the freshes. 

^ ^ 3. The cause of this misfortune is clearly the inadequacy of the masonry apron, 
which instead of being 25 feet, ought to be 20 yards wide at the least, in rear of 
the vents, and the insufficiency of the rough-stone apron, which, though made far 
stronger than was originally intended, and appearing substantial enough, as far as 
my judgment and experience could decide, has proved quite unequal, to resist the 
force of the discharge through the sluice, even when the anniuet is only 10' 10'' 
instead of its ultimate height of 14 feet. Ifhe rough apron in rear of the Dowiais- 
weram xmder sluice, although exposed to a more severe test, has hitherto shown 
no sign's of weakness, which I attribute to its having been severely tried three 
snecessive years, and at the end of each greatly strengthened by the addition of 
more stone, till it has acquired sufficieiit thickness and stability. The Bailee' 
sluice apron unfortunately had not thus been gradually tested. As a matter of 
precaution, however, X have partially closed the vents of the Dowlaisweram 
sluices, and will take the first opportiinity to examine and, if necessary, to further 
strengthen its apron. 

The anmcuts look well'; but owing to the accident to the Bailee under 
sluices, preventing the discharge through tliem assisting to fill the lower bed of 
that branch of the river, the fall of water over that division of the annicut is 
much greater than I expected, and, tries the rough apron severely.” 

On the 8tli July (1850), Obtain Orr reported that ‘‘ two more of the piers 
of the Bailee under sluices, Nos. 1 and 2, sank slightly/^ and on the 18th of 
the same month, The Bailee under sluices remain exactly as they were when 
‘Mast reported on.'^ 

Soon after this, Colonel Cotton returned from leave and again assxxmed 
charge of the works. On 12tli December, lie sent in an interesting report, 
from which the following is an extract:— 

I have for some time been occupied in preparing a third report upon the 
(Jodavery Delta, showing the present state of the project for its irrigation; and 
I had hoped to have sent it in long ago; but it has involved so many inquiries, 




and I had bo mucli to learn, on resuramg charge of the divieion, respecting i?vhafc 
had beon done, and what had happened in mj absence, that it is still incomplete. 
1 am now under the necessity of sending in an estimate for the extension of the 
Vijaiswarani Branch Annicnt, without waiting for the completion of the general 
repoi’t, as the advanced state of the season will not allow of fiudher delay. 

The overfall oyer this branch of the work has greatly exceeded that of any 
of the others, and w^hat I had calculated upon. This season, it was six feet when 
the lower water was level with the crown of the annicnt, and the force of the 
water in that state of the river was very great. The rongh-stone apron sank 
greatly, and the bed of the river below the work was deepened to a considerable 
distance. The sinking of the rough aprons, to a certain extent, is indeed to he 
expected for the first few years, and they will require to be repaired till they have 
attained to a permanent state ; but the amount of sinking in the Vijaiswaram 
branch has been much greater than in any of the others. This great overfall has 
been owing to the following causes :>—* 

Mretn —The deep channel of tliis branch was originally two feet below that 
of the Dowlaisweram one *, so that the annicnt there, being brought to one level 
with the latter, is in fact two feet higher. 

Second. fall of the bed of this branch of the river below the annicnt is 
innoh greater, vi^s., three feet a. mile; so that when the river is not more than half 
full, the fall of the snrfaco of the water, and consequently the current of the 
river is greater than in the ether branch. When the river is full, the surface of 
the water has the same fall as in other places, and the current is not then greater. 
But the time when the water has the greatest power in passing over the anni¬ 
cnt is when the river is less than half full. 

Thdrd—THh&r^ is a broad and high piece of Innka land on the Vijaiswaram 
side of that branch, up to which the annicut has been carried ; and as it is only 
three or four feet below the flood, I considered that if the annicnt extended to it, 
it panst have sufficient length. And now that I see how great a fall the water, 
has over the work, I am surprised that the lunka land had not been cut away 
so as to form a wider channel at that point. 

Fourth ,—The Miiddoor branch, which falls into the same main channel of 
the river below the annicnt, had been long so much choked by the large Lunka 
of Wuddevany just opposite to its head, that it was a good deal filled up^ and 
consequently the quantity of w^ater passing Over its annicut is for the length of 
that dam, much less than it ought to he. The overfall on this was much less 
than over any of the others. This evil will, however, correct itself, and it is 
already greatly diminished. An entuely new channel ha.s been formed by the 
river above the work ; the corner of Wuddevany Lunka has been eub away ; and 
the stream now comes direct to the Muddoor Annicut, In the same w^ay, the 
channel below the annicut will also be gradually cleared out; and as more water 
m discharged over this dam, the Vijaiswaram one will bo proportionally relieved. 
In the meantime the Vijaiswaram Annicut has been, from these causes combined, 
exposed to a trial which I CGrtainly did not anticipate. ^ 

It must be observed, that the Muddoor branch has not yet been covered with 
cut-stone, and it is therefore one and-a-half feet lower than that of Vijaiswaram. 
1 propose to cOver only the slope of the former work this season, leaving the top 
at its present level, in order to hasten the clearing of that "channel Of the river; 
and in another year, probably, it will be nearly as clear as the others. 

But though this will reduce the overfall over the Vijaiswaram branch, I am 
of opinion that that work must he lengthened. The effect of so great an overfall 
upon the bed of the river for a considerable distance below, where there is nothing 
but sand to resist it, is very gi’eat; and I think, unless the work fs lengthened, 
the bod will continue to wear away to a dangerous degree. 

The work has certainly had a more severe triiol this year than it will have 
in future; as it was in an unfi.nished state, and the masonry quite soft when the 
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frealie^ went over it; So ttat iu eeveral pjaioes tJi4 out-'Sto3:i£+, from having boeji 
left incomplete, Ivas beeix ripped oft. The rougbrStone apron was made a.p to a 
groat width, and contaiaed, ae I am infomed, perhapsi double the rjoantity 
allowed m the estimate ; yet it will require a gi*eat additional qiiantity of #tpne 
this season. In fact the quantity swallowed up very for ostceeds my expectation. 
Unless the toco of the overfall is reduced, the wearing of the bod below will 
oontiuxre to an extent that I cannot calculate, and a wider waterway so$ms to me 
tho only, remedy. 

♦‘The length of the embankment across the Lnmka land, from the Annieut 
wing-wall to the proper bank of the river, where the under sluice and head siuico 
are situated, is 600 yards. Of this I propose to cut away 400 yards, and to 
extend the anniout that length. The Lunka land here is so much higher than 
the crown of the anniout will be, that; it will be necessary to cut channels thi'oiigh 
it, both above and below the work, to hasten the sweeping it away by the 
.current, 

The cost of the extension of the Bowlaisworam branch, 26,000 rupees, 
having been, according to the Board’s letter of 22nd January last, charged to 
the contingencies of the last estimate, the present work eannoti be executed out 
of the balance now in hand; the estimate oi work remaining to be executed 
requiring all that balance, allowing only for such minor contingencies as may 
yet occur. 

‘‘ I have, therefore, the honor to request sanction for the amoxini of the pre¬ 
sent estimate, viz.i Bs. 65,742-‘4-0. The work can be? executed this year, and it 
ought to be so. 

“ In the report that I hope soon to forward, there are many i^dditiopul proofs 
of the great v4^ne of water here, besides those contained in my former reports. 

I am happy to say that the anniout is in effective operation, far as the 
channels are opened^ and that they have now had water in thein ■without inters. 
Tpission for six months, i?j stead of for twenty or thirty days only, fornierly ; 
and I hope the work of this year will not require us, tp lower the water in the 
river much ; so that the channels will be supplied throughout the dry season for 
the first time. 

I am in hopes that wdtbin two or three w'eeks the eastern niain channel will 
be opened, and the centre one in the course of two months. There will be 
water in five lines of chaiitiel during the hot season j and thus each part of the 
delta will luive proof of the offects of tke airaiciit ” 

It is convenient to here depait somewhat from chronological sequence and 
state what came of Colonel Cottou^a suggestion that the "Vi^dswaram section 
of the anicut should he lengthened. He coiild not get sanction for canning 
it out in the working season of 1851, so he prepared for that year s? season of 
floods * “ by laying a very strong apron of rough-stone of a much larger size 
“ than that" hitherto used;, and carefully packing it, so that from what we 
“have seen already, it seems impossible that it can be at all skaken by the 
“ overfall. A rubble wall two yards thick is also being earned along the 
^ ‘ whole length of the work there, resting on the old loose-stone apron, at a 
“ distance of twelve yards from the solid masonry dam : np to this the lai^# 
“stone ie packed; and beyond it, for a breadth qf about 10yards, will bo 
“ loose-stone, which, as the atones before plaoed there have 8u^ three or four 
“ yards deep, will form an apron that can scarcely be undermined. 

• “ The annicut having stood with the apron in its former sta^tq, we have, of 
“ course, every reason to hope that it will stand now that the old apron has 
“ formed for itself auk deep foundations, and is covered with heavy stone. 


* STo. 58, dated 24th VebrUBi'y 1851. 







“ The oterfall -will also he dimiaiehed, in (jonsequonee of the Mtiddoor bfaneh 
“ having so ffitioh opened since the beginning of last monsoon. There is now 
“ a clear broad channel leading direct to that dam; and the channel leading 
“from it is also gradually clearing; so that it will in fatoxe cany oif more 
“ nearly its dae proportion of water, and thns relieve the Vijaiswaram’ branch.” 

After the floods of 1851, he wrote : * 

‘• The experience of the previoas freshes had shown a mistake that had been 
made by me in the planning of the work; and had I waited in hopes of getting 
the sanction of the extension in time to execute it this year, and made no other 
preparation, I should have had no right to hope that the present monsoon would 
pass over without serious mischief to the work. As it is, the improvement to the 
apron, planned and executed by Captain Orr, has been so eflectnal that,- notwith- 
standing the powerful overfall to which that part of the Work has been exposed, 
there has not been the least alarm about it throughout the freshes; and though 
we have not yet seen the work uncovered, I have every reason to hope that it is 
now sufficiently scoured, and will not requh-e to bo lengthened.” , 

And on the same subject in his letter, I^o. 29, dated 29th January 1852, 
he wrote thus; „ 

“As it may well be asked, how did this mistake of making the Vijftiswaram 
dam too short occur? And the answer to it is of great importance, with refer¬ 
ence to future works. I answer, first; it was built just the same as the other 
branches, that is the full width of the channel. If then there was so much 
greater a force of water over it than over the others, why had not the river out 
itself a wider channel at that place ? The only way I cair account for this is, that 
the earth on each side of the channel at that place was tougher than in the 
others. On examining the sides of the river throughout, it will be found that 
there is every variety of soil, from the moat-fusible or soluble material to the 
strongest clay: in one place the earth melts like sugar the moment the water 
touches it: in another it -will be seen standing in the channel of the river with 
the water falling over it, exactly like a layer of rocks, AVhich anybody wonld 
suppose it to be if they had not examined it. The actual breadth of the channel, 
therefore, is not a suffioieat eriteiion ; the current at the spot when the river is 
nearly full must be observed, and ooiUpared with that in other places. In order 
to determine what the overfall will be, it is not sufficient to take the mean 
current of the river, and consider it as applicable to each particvtlar spot. ” 

The increased protection carried out proved efficient, and the work was 
never lengthened. 

The working heasen of 1851 aiid the early part of the following one were 
devoted to rebuilding the Balli (now called the 
ComjleHon of Anicut i ^obber-lanka ’) Under sluices and finishing off 
aiK , 0 -woi s, Anicut and Head works ; their virtual completion 

may he considered to have been achieved by the end of the official year 
1851-“52 (Sist March 1862), for on 14th April 1862, we find the following 
rqport sent in by Colonel Gotton 

“ I have the honor to report for the information of the Board the following 
results of an examination of the aunient, lately made by Captains Orr and 
SutohinBon and myself. 

“ 2. Commencing from the Howlaisworam side— 
n y«i._'Plxe lock is in perfect order; no expense has been incurred on this 
work from the first (five years). 1 cannot help here mentioning the excellent 
workmanship of the look gates • as I think they reflect much credit on Captain 


^ Lettet, 2^0. 400, dated iSfovoftiber 1851, 
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Hutchinson, Oonsicleriiig that nobody here had any experience in such work, 
and that the locks are 15 feet wide, and 22 feet high, it is remarkable that they 
should have been made and hung so as to act perfectly -without the slightest 
difficulty or alteration from the first;. 

—Head sluice, also in good order, and without repairs from, the hret. 

Srd ,—Under duioes, the same, with the exception that w^e have had to 
throw in a prodigious quantity of rough-stone for the apron. It has repeatedly 
sunk one or two yards, and must now contain an enormoue qxiautitj of stone. 
It seems, however, now to be nearly settled, as it has sunk very little of late. 

‘^Both these sluices have t^ o defects. One is that, being on the lee sidhof 
the river, in the freshes, vast quantities of drift wood accumulate against them, 

. and often prevent their being closo shut. No evil has arisen from this as yet; 
hut it seems very desirable to free them from anything which might tend to 
endanger them. Various plans have been thought of, but none that seemed to 
me in all respects satisfactory. However, one seems so promising that I propose 
to try it this jear. It is a boom of logs of timber, to float on the water and 
extend from the end of the anniout up the river, a little inclined to the bank, and 
about 1,000 feet long, so as to out off the lock and sluioes from the rest of the 
river. It will be fixed at both ends to upright posts by iron-rings, to admit of 
its rising and falling with the water: the drift striking against this will be con¬ 
ducted over the annicut. This will cost, so far as we can at present calculate, 
about 3,000 rupees. The other evil of these sluices is that the shutters are not 
sufllciontly manageable : they are very large, and with a heavy head .of water, 
they require so much force to drive them down as to endanger the shutters 
Captain Hutohinson has planned an apparatus which, upon a partial trial., pro¬ 
mises well, and I purpose making a more complete one. I also think of dividing 
some of the vents of the head sluice, so as to render them more manageable by 
that means. These alterations will not be expensive. 

. —The Bowlaisweram branch of the annicut with its wing-walls.—This 

work was first built to the height of nine feet in 1848; and the water went over 
it while the people were still at work on it. Owing to the excellence of the 
chunam, however, it received no injury till the great flood at the end of the 
monsoon of theit year; when the water got under tlie front-wall of the work so 
freely as to press against the under surface of the masonry of the top and slope 
of the annicut; and this blew it up. This was only for a shoit distance near the 
.western wing-wall; and it was owing to the emban.kment having been carried too 
far into the river. This was certainly a mistake ; but it was neoessary to make 
every effort to complete this great length of dam, 1,600 3 ’-ards, before the mon- 
. soon; and this point was gained by shortening the masonry and lengthening 
the earthen embankment. But in the* great flood, the water scotired along the 
front of the work so violently as to cut away the sand from the wall and get 
under it too freely. The front-wall how'ever was not undermined or breached. 
In the following year this end of the annicut was extended 200 yards, which 
completely remedied the evil. This branch has since been covered with cut-stone, 
making it 12 feetjiigh. The section given to it has answered very well; and, 
excepting at the end near the wing-wall, there has been no injury to the work. 
The rough-stone apron has sunk, but not very much, and has been raided and 
extended. During the last monsoon I cannot perceive that it has undergohe the 
least change ; but still I propose throwing in a small quantity of additional rough 
stone for greater security. This branch has however one defect: from the vast 
quantity of stone required for covering it, and the gradual deterioration of the 
quarry preventing its due selection, a great deal of the cut-stone is evidently 
too soft, and wears under the friction of the sand and gravel passing over it. 
Last year a great number of the soft stones were cod with harder ones ; and 
it has not worn so much this year; so that it i^ not necessary to replace any. 




The soft Btones should howovoT be gradually' all remolded. This does not ih tho 




least aitect the stability of the work. The wing-walls are in good order. 

The embanlrment across Poetcheka Limka is in good order; but I 
propose to widen it four yards. It is now six yards broad at the top. It seems 
adidsable to do this^ both to render it more convenient as a road, and also to 
ihake it more secure from the heavy sea to which it is exposed, when a high 
ftesji is aecbmpahxed by a storm. 

BaHoe branch with its wing-walls.^—This is where the great breaches 
occurred repeatedly in the first rough-stone clams thrown across, to retain tho 
water for navigation in the bed of the river. Where these breaches occurred, 
holes were cut by the water from 20 to 30 feet deep, which were again filled 
with loose-stone. It is very remarkable that this is the only part of the founda¬ 
tions that has caused any trouble. Where the work rested on sand it stood 
well; but these deep rough-stone foundations allow the water to pass through 
in large quantities; and repeatedly w© have found, from maiature appearing 
in the joiiitB of the masonry, and from heavy jets of water, afoot or more high, 
appearing through the rough-stone apron, that the water was pressing against 
the under side of the masonry of the ahniout; though from its groat thiolmess 
in its finished state, it can resist the pressure effectually. ‘ Wheu fitsi this branch 
was built, the rough-stone which had been thrown into the broaches was not 
carried up to the point where the solid majsonry commeiiced ; but it was covered 
with some feet of saiid washed in with water, and the masonry laid on that. It 
is to be observed that the masonry of all the rest oi the annicut is laid on sand 
between the front and rear retaiiiiiig walls; but in other parte it cannot be washed 
away. Here the vrater passed through the stones under the front-wail and carried 
the sand uinder the masonry away. The consequenoe of this was, that the 
masonry in these places cracked, and in one spot sank till it rested on the rough- 
stone. When the work was ©xamitied, it was found to be hollow underneath for 
a considerable distance. This is very instructive. There is no better foundation 
for masonry than sand, if it is secured from ourrents of water ; it is Indestruetiblo 
and Incoitipressible, and so far is just as good as rock; but in situations where 
currents of water can get at it, as it is not like rock immovable, it is the worst 
of all foundations, All the part of the work thus Undermined was broken 



and the masonry laid solid on the rough-etone : still this did not prevent 


water passing under the work as before. A heavy bank of clay was thrown in 
li’ont of the annicut last year, eo as to cover the whole of the loose-stone, and 
this stopped the leaks at the time; but they appeared again this year, and the 
water spouted through the rough-stone apron strongly. W© have now covered 
the front of the rotigh-stone with a hea.vy bank of the tough clay mixed with 
ohippiuga of stone fiom the spoil heaps in the quarry ; and the leaks seem 
©If©otually stopped. I am of opinion, however, that it Would hate been better to 
have mixed the quarry clay with the luUka earth, as it would have made it more 
perfectly water-tight. The work does not appear at all endangered by these 
leaks. This work has been completed with a out-stone covering, which is not 
much worn, partly beoanse there was time to select the stone moroj and p^tly, 
I believe, beoause as yofc less sand and gravel have passed over it than over the 
Dowlaisweram branch. 

Under sluices.—This work was undermineertod ruined in 1350. I 
was not here when this occurred, and do not clearly understand how it hap¬ 
pened ; but it was pe^rhaps owing to the front apron being too narrow, and tho 
eddying of the watei* in front of tho vents scooping out the clay to the bottom 
of the wells on which the work rests. Yet the width of apron was the same as 
at the Dowlaieweram under sluice.$. However, in rebuilding them we took the 
precautions of making both front and rear aprons wider, and of putting a double 
row of weUs under the fi'ont retaining wall; this work is-in perfect order. Tho 
rough-stone apron has sunk repeatedly, and taken an immense quantity of rough- 
stone as at Dowl; but it is probably now nearly settled. 


H 



—Bailee look; in perfocfc order ; liae.had no repairs. 


— Head sluice the same. 

Bailee embauknient; requires, to be widened as the Peetcheka 

Lunka one. 

11th, —Muddoor braneh and wi.ng>wall8.—This work was in a half-finished 
state when the fresh came down in 1848, and was then breached. It was com¬ 
pleted to 10^ feet high in 1849, and since then has received no injury. This year, 
it has been covered with cyolopean work, instead of cnt-stone, like the othei*s^ 
chiefly on account of its being harder. The parts covered with cut-stone had 
required repairs, owing to the etone-wearing, while those in which the rough 
rubble masonry had been unprotected received no injury. The oyclopean work 
is also not more than half the coat of cut-stone. This wqx*k is just now being 
finished, excepting the front yard, wiiich I have left, to receive the iron posts 
which it is proposed to place along the whole annicut. The channel of the river 
below this branch was formerly very shallow; but it has gradually deepened, 
and is now nearly at its proper level. The rough-stone apron will require to be 
somewhat strengthened, consequent upon raising the work. 

12th. —Muddoor Lunka embankment, the same as the others. 

l$th. —Vijaiswaram branch.—This branch of the river was two feet deeper 
than the Dowlaisweram one; so that the work was in fact two feet higher, causing 
a much- more powerful overfall. The annicut was built in 1849 ; and on the 
freshes passing over it in 1850, the rough apron sunk so much as to cause some 
alarm for the work. A large additional quantity of stone was, however, promptly 
thrown in, during a very short interval which providentially occurred after the 
first fresh; and the work continued in that state through the monsoon. The great 
overfall had caused a deepening of the channel below ; and this of course tended 
again to increase the overfall. To diminish the fall, it was proposed to lengthen 
the work 400 yards; but in consequence of there being no power in this Pre ¬ 
sidency to order even ah urgent work of this sort, the matter was referred to 
Bengal, where, as usual, so much time was lost, that the sanction arrived toO 
late, and the Government here ordered the work not to be executed.. Fully 
expecting this coarse of events, I had, with the help of the money sanctioned as 
an advance by this Government, had everything I could think of done to secure 
the work without extending it. very strong rough-stone apron was laid by 
Captain Orr, of a great breadth, packed and secured in^ every way; and the 
result was entirely satisfactory : not a stone was moved, and not the least alarm 
occurred through the monsoon. The diflerenco of the level of the upper water 
and the lower bed, when no water passes over the annicut, is now nearly 16 
feet ; making the force of the overfall here more than double what it is in the 
Do wlaisweram branch. This work has been covered with cut-stone, excepting 
the slope at the western end, which was left, in the expectation of that part 
b^ing broken up, if the work were extended. The covering of this is provided 
for in this year’s estimate. This work will bo exposed to a still more severe trial 
this year, in consequence of raising the Muddoor branch one and-a-half feet, 
which will be equivalent to raising this branch half a foot. I am not however 
afraid of it, but shall take the precaution to add some rough-stone to the apron. 

Vijaiswaram Lunka embankment, the same as the others. 

15th. —Under sluice.—This work, in consequence of its being out of the bed 
of the maiii river, and having a long narrow™ channel leading to and from it, has 
never been exposed to any trial like the others. The channel below, also, passes 
over such tough clay that the water can scarcely touch it, whatever velocity it 
has The rough-stone apron has never sunk at all. The floor of this sluice has 
never been covered with cut-stone ; this should be done when time can bo found 
for it; Last motisoon, a loaded stone-boat got adrift, and struck heavily upon 
one of the small cut-stone piers of this sluice and dislodged some stones, which 
will now be replaced, 




Head sluice.—This -work is in good order; but by some oversiglit, 
the main piers, 'which are built of brick, were not provided with stone grooves 
for the shutters, in consequence of which they got chipped. The first time 
the channel is closed for any purpose, grooved stones ought to be let into the 
brickwork, 

" Vijaiswaram look.—In perfect order, and has received no repairs. 

The sluices in the gates of all these locks are disproportionately small ; and they 
take a long time to iiU and empty, which will be a great disadvantage when the 
high level ohannelB are completed, and there is much passenger traffic : they can 
easily be enlarged, and they should be, as soon as an oppoi-tunity offers. Perhaps 
we may be able to do it this year. I allow in the estimate for any small things 
of this sort that may be found practicable this year. 

‘ ‘ The channel leading to this sluice and lock is not siifiioiently capacious : if 
a small out is juade, it can easily be enlarge^ by opening the under sluices, and 
causing a strong scour through it. 

“3* The total ordinary estimate for this year, allowing for 20,000 tons of 
rough-'Stone for the apron, and the several things already mentioned, and some 
• others, amounts to Es. 33,835-6-0. 

“ 4. It sliould be particularly observed, that out of this, nothing excepting the 
repair of the trifling injury to the Vijaiswaram under sluice, is properly repairs. 
Throughout the w'hole work not a rupee is required to repair damage sustained 
by the w^ork last year. Only a quantity of stone had to be thrown into the apron 
of the Yijaiswaratn under sluice during the monsoon. This state of things is to 
me highly satisfactory. It seems to give a fair prospect of the actual cost of 
keeping the work itself in order being very insignificant. The alterations and 
additions proposed tliis year are all such as would not occur again ; and they only 
amount to three and-a-half per cent, upon the total cost of the work. There is 
certainly every prospect that, including every alteration and improvement that 
can be thought of hereafter, the permanent annual expenditure on it ’will not bo 
two per cent, upon the cost. One part of the work has now stood four monsoons, 
and in one of them an unprecedented flood ; and I think we may thus consider the 
annicut as fairly established. It is also to be coDsidered, that a work like this is 
not like a bridge o.r a buildiiig, which is liable to be utterly destroyed. Almost 
the worst that ooitld happen to it "would be a*^breach of 50 or 100 yards, which 
could be repaired for 10 or 20,000 rupees ; a trifle in comparison of the first cost. 
It is also obsoivable, that no alteration has been made in the original section of 
the work, excepting that the rough -Btone apron has been enlarged. The Bow- 
laisweram hraneh is just as originally planned, and no alteration of any conse" 
qiience has been icade in the others. 1 must, however, say, that here as in the 
OoUeroon, I would now prefer building a work with a vertical fall, as safer in a 
sandy river ; and so I would in any place excepting one similar to the Kistnah, 
where there is m\ unlimited supply of stone at very low rates,* and where conse¬ 
quently 20 cubic yards of rough-stone, could be obtained at the same cost as one 
of cut- stone. When I planned the Oolieroon annicut, I considered that the great 
point in these rivers was to break the force of the water effectually, a.nd prevent 
it scouring the lower channel ; and what I have here se^n makes me think still 
more of the importance of that principle. But I believe, where stone can be 
obtained very cheaply, a large mass of rough-stone, with a very long slope on the 
lower side,, will be the cheapest and safest work in a sandy river. 

^^5. Can we see this large and important work, calculated so substantially to 
promote the real comfort of a million of people, thus brought to completion 
through so many difiiciilties and contingencies, without heartUy acknowledging 
the goodness of God, in thus prospering us and bringing the project so far to a 
successful issue, notwithstAiiding the opposition it has experienced from quarters 
from which I had every right and every reason to hope for, and from which I 
did confidently expect, most cordial and energetic support in carrying out a w'ork 



suoli UBeciualled magiaitude in India (exeapting that now on hand in the North- 
West), a work appi‘Oved and ordered by the Home authorities, and calculated to 
bo in every way so vast a public benefit? May wo not hope that its accomplish- 
ment, with the abnndant effects which have aheady resulted from it to the 
district, will lead to the adoption of such extensive works for the improvement of 
the country, ^^^ad the promotion of the welfare of the people intrusted to oitr ea.re, 
as will lead to an iricroasing appreciation of a Ohristiaii Government ? There is 
nothing that the natives more thoroughly appreciate, after peace, than public 
works, and especially those that furnish them with water. And I cannot but 
trust that tliis is only the beginning of a series of works worthy of our nation, 
pur knowledge, our religion, and tlie extraordinary power God has been pleased 
to put into our hands. I say our religion ; because I am sure it ought to lead xis 
to do our utmost in every way to care for those who are thus committed to us. 

<‘ 6. It remains for me to spealc of the state of the bed of tlie river about the 
anniout, which will require to be*carefully watched. When the work was com¬ 
menced, the passage of the water to the Muddoor and Rallee branches was very 
much pbstructed by the large Island of Waddevanee Lunka, and its adjacent sand 
banks 5 so that in low freshes tho water reached those branches by very circuitons 
routes on both sides. There was then a complete channel between tho head of the 
delta proper, and the same Waddevanee Lunka. Great changes have now taken 
place hereabout. A clear and broad channel has formed close to the western side 
of that lunka, leading direct to the Muddoor branch; and another is rapidly form¬ 
ing on the east side, leading direct to the E-allee branch, while the sand has accu¬ 
mulated between the head of the delta and the lunka; so that, in another season 
or two, it seems evident that the head of the lunka will, in fact, be the head of 
the delta, nearly throe miles above its former head, and above the line of the 
annicutj wldlc the water will jdow in a clear and direct, channel to every branch 
of the Aimiout. This is a desirable state of things ; and had not tbe river shown 
such decided symptoms of accomplishing it without help, it would have been 
well to have assisted it. There are however banks forming which require to be 
removed. The principal one is opposite to the eastern end of the Yijaiewaram 
branch, wldoh, if left to itself, would extend and throw the stream upon the 
western wing-wall of the aniiicut. In the lawless state of these districts, it has 
been customary for the inhabitants of the villages near the river, whenever a 
bank began to form and threaten*miscMef to the opposite bank of the river, to 
hasten the evil prodigioxisly, by planting the sand with dmbah grass, wMoh 
rapidly inoreases it j and it'speeMy becomes a liigh and solid lunka. The object 
of this is to form new tobacco land; but, of course, it is done at the expense of 
the land on the adjoining bank of the river, which is cut away proportionately; 
and not only so, but every deviation irom a direct course thus produced tends to 
eause a series of sets on the alternate banks of the river below. All this ought 
•never be tolerated in a oiviliiied community; I wrote about it to the Gollector 
some years ago, but it is not yet quite stopped j and oven here, under our own 
eyes, and endangering the annient, they have been planting the newly formed 
banks/ This is, however, in the Masubpatam district. Wherever such banks 
foimi, and teiid to throw the correiit upon the bank of the river, not only ought 
grass not to be planted, but if it grows naturally, it must be rooted up, and, if 
necessary, channels cut through the bank to facilitate its diBsolntion by tho 
current; This is always done in the Gauvery. It is especially necessary in the 
neighbourhood of the annicut; and if not done, the river would inevitably set 
on one or other wing-w?xll, and cut away the adjoiiung luuJia, till it go round 
the m^wiry- I have provided for rooting up the grass, and cutting ohamiele 
through two newly formed banks this year. In the first years, in con sequence of 
fcbeindiwt Qourso of the stroam, tho Leads of Peetoheka Lunka and Muddoor 
Lunka were rapidly out away, and it became necessary to protect them by loose- 
stone work ; but in consequence of the changes above mentioned, this danger has 
now ceased. There ra^cr a set upon the bank near the village of Dowlais- 



weram, and it may be necessary to protect it by loost^stoue groins j but at present 
the aotion of the water there is not serious. Below the annioot, there is, m a 
certain state of the river, a strong set on the Dowlaisworam bank ; but several 
groins have been thrown out there, and it seems how pretty well protected. 
Some additional stone may however be required there. It must be observed that 
these ehanges, from the action of the river on its banks, are much slovver m the 
Godavery than in the Oolleroon and Ouuvery, and as it seems also m the inclus 
and Ganges; so that there is plenty of time to take the necessary precautions; 
and the stone wo Mve here at hand is a material fox' barriers far beyond the 
power of the stream to remove, even though in pieces of the size of the first. In 
comparing tlio present state of the river with the map oonstriLcted tlxirfcy years 
ago, it will bo seen how very slowly the enoroacBments of this river proceed. 

7. The Mnddoor braaich being now covered, and the extension of the Vi jam- 
^ waram branch given up, the only w ork remainipg to complete the ^nicnt is the 
line of iron posts and planks along the front, the estimate for wteh has been sent 
to Bengal. I am now taking the opportunity of covering the JVIuddoor branch to 
place the posts along it. 

8. The rongh-stone apron of the annietit throughout seems to be well estab¬ 
lished : there ia no appearance of any sinking or clistarhance of any consequence 
this year in any part. It is generally from 15 to 20 yards broad. l am now 
however throwing in additional stone, according to tins year's ordinary esfomate, 
strengthening each branch according to the prax:>ortioiiate force of the water over it. 

To the Muddoor branch, as it is now higher than it has been Mthexto, I purpose 
adding considerably, and also to the Yijaiswaram. branch, which ought to have an 
abundantly large apron. The apron laid by Captain Orr, last year, stood most 
perfectly; but we can hardly take too m-uoh precaution on this point, especially 
as the coat of rough-stone is so moderate. 

“ 9. I have now the honor to request that the estahlishment which I hayp 
recommended for the conservation of this important work may, if approved, be 
appointed without loss of time. A body of thoroughly framed men, under efficnmit 
Buperintendenoe, permanently resident on each portion of the vvork is essential, 
and should be immediately appointed, and housed; that they uiav be Mly prepared 
for their duties before the freshes. No wfder works of any kind can ever bo 
trusted to take care of themselves ; but especially those in a delta require the 
most vigilant care; and both the cosi of this work, and the vast amount ot 
property dependent upon it demand that no risk shoidd be run about it. 1 
that, whatever is decided as to precise arrangement of the euperintondenee ot tlus 
system of works, authority may be granted for entertaining at once those that 
are required for the annicut and other works already executed, us a temporary 
arrangement.” 

The order of Government on receipt of tRe above was as follows 

‘M. The Eight Honorable the Governor in Ooiiiicil has received with much 
satisfaction the report of Colonel Cotton on the state of the Godavery Annicut, 
which may now be said to have arrived at completion^ througb the unceasing 
exertion and energy of Colonel Cotton and the ofheers associated with him in this 
great undertaking. 

‘^ 2. It must be a highly gratifying termination of Colonel Cotton's immediate 
connection with the first division, that he should have been enabled to notify" to 
Government the complete stability of the annioxit, and the success w^hieh has up to 
this period attended his plans ; and in oongratulating that officer on these happy 
results, the Governor in Council has much pleasure in recording Ms obligations 
to Colonel Cotton, Oaptaffi Orr, and the officers of the department i.mder their 
orders^ for their services on this occasion; and it will be his agreeable duty to 
bring the same to the notice of the Honorable the Court of Directors. 



>3. The Eight Honorable the Governor in Council haa not failed to remember 
the very valuable aid rendered by Mr, Forben, late Sub-Collector of Eajahmutidr’y, 
during the progress of the work. By the vigorous execution of the responsible 
duty assigned to Mm, the constant requirements of the. Engineer department 
were supplied; and by his judicious arrangements, order and regularity wetd 
preserved among the vast assemblage of artisans and labourers congregated at 
Bo wla is weram/’ 

In this V order/ only the ‘ officers ^ connected with the work are referred 
to, hut the commendations bestowed on them might well have been'extended to 
the many sxihordinates who had also shown hinoeasing exertion and energy/ 
Pre-eminent amongst them was a native overseer named ‘ Veenem Voranah ^ 
who seems to have been gifted with exceptional qualifications for conducting 
engineering operations as welljts for directing and managing large bodies 
‘of native labour. Of him Colonel A. Cotton thus wrote*: I cannot say 
less than that if we had not found a native of his remarkable qitalifloations, 
considering the state of the district when the works were oon).nienced, I do 
not see how they could have been executed, for no European could'have 
supplied his place, and no native at all equal to him has appeared/’ He 
was made a Sub-Engineer with the title of * Eai Bahadur ’ and continued 
for many years to render excellent service in connection with the great work 
to the successful accomplishment of which he had so largely contributed. 
On one of its walk there is a tablet bearing the following inscription :— 


V. VERANAHGARU 
Rai Bahadur 

StJB-BNGIlTEEE, D.P.W, 

Obiit Ootr 1867, 


Soon after the completion of the anient, Colonel Arthur Cotton became 
Chief Engineer of the Presidency and the charge of the Goddvari works was 
assumed oy his brother Major (now General) I\ C. Cotton, Captain Orr, 
who had been tlie Chief Executive Officer in their construction, having gone 
to carry out the Kistna Aniout. 

This brings us to a. well-marked period In the general history of the; 
Gdddvari worts. 


^ Hia memorandunj, dated 19th January 1858* 
















CHAPTER V. 


ALTEBATI0N8 IN TEE ANWUT AND EEAD WORKS 
AFTER TEEIR ORIGINAL CONSTRUCTION 

Prom time to timo since the Anicut and Head Works wore' first declared 
ooxnplotod, alterations have been made in them, and it is thought that it 
will tend to clearness of narrative if some acooimt of the changes and of the 
oiroamstanoes attending them, be given immediately following the chapter 
which has dealt with the original oonstruetion of those works, instead of being 
dispersed about various parts of this History. 

The changes as regards the Aniout itself have been the constant addi¬ 
tions to the rough-stone aprons and talus, mentioned in 
^ ^ Chapter III, and the y^aising of its crest. Even before 
the work was finished, in 1852, it was seen that its 
. height was insufficient to always secure an adequate supply of water to the 
canals, and an estimate was sanctioned for fixing along its crest, at intervals 
of 8 feet, cast-iron grooved posts, between which horizontal planks could be 
placed, after the river had fallen low and the season for floods was over, to 
then hold up the water for an extra 2 feet. This work cost Rs. 25,363. But 
even the extra command thus obtained was found insufficient to meet the 
requirements of the rapidly increasing irrigation and navigation, and ten 
years later it w^as decided to raise the Anicut, in masonry, by 2 feet. This 
work was carried out between 1882 and 1867 at a cost of nearly 3 lakhs * of 
rupees. On the new crest were replaced the arrangements above described for 
at times holding up the water an extra 2 feet. 

Auother raising of the Anicut by 2 feet, with cut-stone and concrete, is 
now in contemplation. 

The only serious accident to the Anicut itself happened in 18<5 7, and though 
it did not entail any imporiant alteration to that work, 

^ seems a convenient place in which to give some 

account of it and of the way it was dealt with. 

On the 14th November of that year, when the season for floods was over 
and the river had fallen to but little above the crest of the Ajiicut, the Eastern 
end of the Maddur branch of the work suddenly subsided into a deep scour-hole 
below it, and a olean breach was formed, through which the river poured with 
such great depth and volume that it was impossibie to attempt to stop it at 
the place . . 


* jrarratiT© of the Gddavari Doha system, para, 14» 
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Captain (now G^eneral) P. H. Rundall^ R.E., then District Engineer of 
the Groddvari, decided to prevent the access of water to the whole Madd6r 
branch by a dam “^'400 yards above the line of the Anient where I foinid 
“the shallowest water obliquely across the river and measuring about 600 
“ yards/^ After working at this for more than a month, however, it had to be 
abandoned for, though it was more than once believed to be all but completed, 
it breached just as the final gap in it was being closed. Colonel Arthur 
Oottoii, who visited the work at the time, then recommended a new site for the 
dam some distance further up the river, and a different method of construct¬ 
ing it. Captain Rundall thus gives a condensed account of the operations 
in his letter to the Chief Engineer, No. 860, dated 2l8t January 1858 (with 
P.M.Gr. No. 468j dated 16th March 1858) 

‘M6th. The method adopted for stopping the hreach was m follows. 

“17th. A site was selected aboxit half a mile above the aiiicut where the 
deepest place of the river was only 10 feet and the line run obliquely across so as 
to obtain a greater length of discharge while the Dam was under construction. 

“ I8tb. Trusses, commonly called ‘Horses’ in this country, were fixed as far 
as the strength of the current would admit, and then stones thrown in against 
them, along the shallowest part of the river fox about 200 yards, the sand 
bank was commenced at once, while the rGmaining 350 yards was lined regularly 
throughout with stone. In about 20 days after the accident the whole len^h was 
thoroughly well lined, and the level of the water considerably raised, so that I 
was sangiiiiie of bringing the whole up to a regular height, and thus of raising the 
Dam faster than the basin above could be filled. Eor this purpose I worked day 
and night, but just as I looked for success the head of water became too great for 
the sisse of stone we had at command, and the Dam w^as broached at the centre. 
The difficulty of obtaining a sufficient supply of large stone and of handling what 
w© were able to procure, led me to adopt the use of cradles made of interlaced 
bamboos in the shape of a sap roller and of a size so that when full they should 
weigh from 8^ to 5 tons. The result of these cradles was perfectly successful and 
the Dam would, as reported in my letter of the 28th Ultimo, have been closed in 3 
days, but for an occurrence which I had not foreseen and which it was impossible 
to remedy. This^ was the formation of a violent eddy in rear of the sand bank 
immediately adjoining* that part of the Dam which was now being finished. This 
whirlpool increased in violence and depth until it undermined the bank and 
so occasioned a breach of 40 yards. After this greatly discouraging occurrence 
when there remained hut 15 yards of tlie Dam to finish with an average dep>th of 
10 feet, Colonel Cotton suggested my choosing another sit© and adopting his 
method of not attempting to stop any portion of the water-way with sand until 
the Stone Dam was raised above the water the whole way. 

“19th. I accordingly set to work the following day. The river which had 
greatly fallen meantime was nowhere more than 7 feet deep. The length as before 
about 500 yards and the volume of water passing not more than one-half what 
it was when we first commenced though considerably more than either Colonel 
Cotton or myself calculated. This second Dam was across the river in a week; the 
whole was done with the baskets, 20 boats being discharged together on a line at 
one and the same time and as all parts of the Dam rose simultaneously or nearly 
so, there never was the same trouble with the boats as previously. The difliculty 
though subdued, was not entirely overcome, for the river did not as anticipated 
remain at the level which it was thought the discharge through the under-sluices 
w'ould preserve it, but it continued to rise as much as 3 inches a day. The action 
of the water in such works is to increase the depth immediately at and above the 
Dam by scouring the sand from under the stones ,* while the spaces unavoidably 

* His letter, dated 12th December 1867, tvith No. 143, dated 26th damiary 1868. 
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Mt betw^^U the baskets doubtless incteaeed this to a cortdtu exti^ht, m that tho 
always simk clitting th^ uight aud the depth of water goilig over theta 
being irtcroAsed, the top ones were tolled off frota time to time aM so every day 
there were threateiiings of breached which howeter were always averted hy the 
timely application of the never failing baskets. The ^constant failures ' alluded 
to in your Probeedings of the 7th Instant were not properly Such. There was 
but one absolute failure, viz., that mentioried above, but it is not possible for 
ahy oiie, profes^sional or non-^professioxial, to understand the difSbulty and thousand 
cmitingencibs that are liable to ooetir (especially wbeti the difference of level 
between the water amounts to 10 feet as it did at the last in this Dam) who 
have not themselves ever witnessed the closing of a breach in a rivet when tj 
million bubio yards per hour, 9,370 oiibio feet per second, are being discharged. 
When the stone Dam was fairly in advance of the rising of the river the sand 
bank in front was commencGd, and this as reported was finished on the Oth 
Instant. Water is now flowing over the annicut a few inches deep only, as the 
Dowlaishweram under-sluices are still open and disch^ging 1 million cubic 
yards per hour.^’ 

As soou as the dam was finished, the repair of thb> Anicut itseli was taken, 
in hand. , The cost of the operations is thus stated in Oaptain BundalFs 
memorandum of 28th April 1858 (mth P.M.©,, No. 1210, dated 26th June 
1858):™ 

The coat of the. temporary dam after deducting the amount of stone recov¬ 
ered was Es. 30,365. 

The repairs to the Anicut itself will, when the ctit-stonb WOrk has been 
completed, bo Es. 26,P.90/^ .... 

The principal changes in the other / Head Worhs^ have, in most cases 
resulted 6om failure of the original works; of them there now remain, only one 
of the Head Sluices and the three Under Sluices, and they have been added to 
and, to some extent, altered. 

The first of the Head ^orks to go^ was the YizfiswAKAM Head Lock, 

Destruction of vis«s- a shoi^ lile as ^ waB d^sti-oyod iu the 

waram Head hock and floods of 1852. It had heon bimt iimneaiately' adjoining 
co»structiou of tWo sub. tho right flank of the Western Uelta Head mtiices with 
seaueut locks. walls in the waterway of the approach 

channel, unbacked by earth, aud it was this wall apparently which failed. 
Colonel Arthur Cotton (then Chief Engineer) thus refers to this aocldent in his 
Inspection Eopoirt of 23rd February 1853 

The first Work to be uOtibed is the .tiew lock at Vijaiswaram. This work is 
rapidly advancing, and promises to be bomjdeted in time for the freshes. The 
fauurb of the old lock seeins to haVe been partly O'vi'itig to the Use of imperfectly 
burnt biieks. The Side-Wall fell, though the pressure of the Water at the time 
Was certainly linder what, according to the rules observe ih ^tioh cases, should 
have been necessary to breach it, that is to say, the thickness of the wail, at the 
whore it yielded, was much more than One-third of ^ the height of water it 
lad to withstand 3 which, situated as the look was, was certainly ample, according 
to calculation and to my experience. It had been built four years, and the chunam 
was excollGiit. At the point where it broke ofi the bricks were very bad, and no 
doubt they were partly the cause of the failure ; but still I cannot fully account 
for it. A considerable body of water passed tlirough the look after the failure, 
and helped to flood the coimtiy below ; but all that eOuld thus pass through an 
opening 16 feet wide was a trifle compared with what would have passed into 
the delta on this side, had this and the new Apparow channels been without 
head sluices, Us fomerly, and had there been no river bank from KakarApurroo 
to the hills, a distance of 36 miles. In fact before these works were executed, 
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had such a dood occurrecL almost tii0 whole crop ou this side of the delta would 
have been destroyed; and a loss of many lacs would undoubtedly have been sus¬ 
tained. I should think remissions of revoiiue to the extent of two or three lacs 
must have been made. Instead of this, I am informed by the Oolieotor, that the 
revenue of this year will exceed by at least 20,000 that of last, which again was 
1,06,000 rupees above the preceding. What stronger proof could be given of the 
efEeots of these worts already, than this, that in a season of most severe flood, 
when a greatl oss would certainly have been sustained in the former exposed 
state of the district, there is still an actual increase upon a previous rapidly aug¬ 
menting revenue? We have thus a clear proof of the tendency of the worts to 
oounteraot the irregularity of the seasons, so far as excess of water is concerned.’^ 

It was decided not to rebuild the Look on its former site, a mowst dangarous 
one for boats using the wort, but to place it ^ a more convenient situation 
sufficiently remote from the of draft the sluices and not exposed to accident 
' from the extraordinary presstire of water which overthrew part of the former 
structure.^’ 

The estimate, submitted in November 1852, for the Look and bridge over 
its tail-bay, was Es. 17,876. Its actual cost appears to have been Es. 32,638. 
This large excess is doubtless partly due to the fact that whilst the work 
was in progress, Colonel Cotton ordered the size of its chamber to be made 
1150' X 15' instead of 100' x 15'. With reference to this change, he says 
in his Inspection Eeport above quoted from 

‘^I also requested the Civil Engineer to take the opportunity of the erection 
of the new lock to lengthen it 60 feet, making it 150 feet by 15'. The proofs we 
have now had of the extraordinary cheapness of -inland steam navigation in this 
country, supported by the great results obtained in the St. Lawrence canals, and 
under the United States, has impressed me more than ever with the suitableness 
of this means of transport to this country, and of the immense importance of so 
constructing our chaimels, that steamers of considerable tonnage can traverse 
them. As no locks have yet been built on the line from the Q-odavery towards 
Madras, it seemed a very great point to secure the present opportunity for provid¬ 
ing for an effective system. With screw steamers of 160 feet by 15, and drawing 
five or six feet water, not only may a wonderfully cheap transit be secured, but 
a very good speed also. Such vessels (but drawing only two or three feet in the 
dry season) would, when the line of canal is completed, proceed from Madras 
to witliin 80 miles of Nagpoor, thus throwing open a very large portion of the 
whole Presidency, at a rate of transit such as has not yet been thought of in the 
country. Suoh a steamer could carry 200 tons, at five miles an hour, and at a cost 
of two annas a mile. The lengthening of the locks will add but little to their 
cost, as the gates, sluices, wing-walls, &c., will remain the same. All the jocks 
along the great northern lino in connection with the annicut should be made the 
same. Beyond the Godavery, however, is of less consequence, because no large 
tract of country to the northward can ever be connected with Madras as its main 
line of trade.” 

The new work w'Us built in 1853 and still stands. It has however been 
converted into sluices, as it was found advisable to bmlda new and larger 
Look even further away from the Head Sluices. This newest Lock is a double 
one with chambers 160' x 20', the general design being that of the new 
Dowlaishweram t Head Look,—to be noticed further on,—but the means of 
filling and emptying are side culverts instead, of gate valves. 


Paiu. 1 of letter, No. 776, dated 25th November 1863, from Secretary, Board of Rovenno, 
to Chief Secretary to Government, 
f plan in Atlaa Volume. 
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The work bears the foliowi.Tig inscription - 


This Lock was constructed 
under the supornsion and management- 
of . 

D. Ramana Naidxj, Anient Superintendent, 
Messrs. J. Iwglis, Assistant Engineer, 

C. Mitpobd Smith, Exeentiye Engineer, 

G. D. Wybbow, Snpg. Engn, 1st Circle, 
and was opened for traffic on 
^th Becemher l^Ql 
by 

Qt. T. Walch, Esqr., CMof Engr. for Irrigation, 


The destmotion of the first Lock, in 1852, no doubt injuriously affected the 

adjoining Head Sluices, and they could not withstand 

flio floods of the next year. Major F. 0. Cotton, thus 
reports their destruction in his letter to the Board of 
Eovenue, dated 29tli August 1853 ;—• 

4. At Viz^swaram the Head Sluice which suEeredfrom the fall of the Look 
wall last year has been destroyed. This accident seems to have been caused by 
the extension of the injury that occurred when the Lock was ruined and which 
must have been greater than we supposed; a slight crack was perceptible in the 
front wall of the Head Sluice then, hut our examination of the. aprons led us to 
hope that the foundations were uninjured. . . . Mr. Chamhers, who was at 

Viz^swaram the mo-rning before the accident and the evening after occurred 
. . . . thinks that there is no doubt that the foundation was imdeimined last 

year and that the aj)ron was blown up, when the head of water was too great, 
He states that there was 10 feet of water in the Apparow ^ (l^., in rear of) 
the sluice^ and 29 feet 3 inches above ‘ in front of) the sluice when this 
occurred.’ .... 

'' 9. Till the September fresh has passed, there is no use in my making any 
proposals for the restoration of the sluice, half of which still stands, but it is so 
injured that if it is does not fall, it must be taken down. 

‘<10. The foundations of tiie southern portion may he of use again, but 
I think it probable, that it will he thought advisable to build an entirely new 
work,^^ , 

The now work was built in the folloAving year^ and still exists though it 
has been altered to some extent, especially as rep-rds its means of regidatioiu 
These are now similar to the shutters and gearing of the new Central Delta 
Head Sluices; drawing of which will be found in the Atlas Volume. 

A quarter of a century now passed before the failure of another of the old 
Destruction of Ceu- Head Works; then, on 16th August 1878, the Okntbal 
tral Delta Head Sluices Delta Head Sluiobs Collapsed. The river at the time 
and construction of new was 10 feet over tho Anicut or 16 feet above the sluice 
floor; tho water in the canal having been reduced below 
full-supply level on account of rains in the delta, the head of water against 
the sluice was about 11 foot; this however was much loss than it had often 
been before, and 21 feet less than it had been only eleven days previously. 
The influx of water through the gap in the ruined sluices was, of course, very 
great ; this it was necessary to stop without delay, to prevent as far as posi^ible 
damage to crops and injury to the various canal works. In deciding what 
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was to be donej it had to he horjio in rnincl that raoia daiai.^mg of tiie stream 
Would not meet the requirements of the case, but that there laust he means 
of passing the water, which for another four months would bo wanted for tho 
95,000 acres, or so, of wet crops of the Oentrar Delta—crops worth many laths 
of rupees. The oyorfall and rush at the site of the ruined work were too 
Tiolent to allow of anything being attempted there, and it was decided to put 
a stono dam across the canal 725 yards from its head, where the canal was in 
deep cutting. To do this was no easy matter, for the riyer remained high, up¬ 
wards of 8 feet over the Aniout, for twelve days, and the water rushed past the 
place with great velooity and a depth of from 15 to 20 feet. The bed of the canal 
was pure sand, so that it w^as necessary that any obstruction to the current 
should he deposited as uniformly as possible across the whole breadth of the 
channel, or the concentrated rush of water over any unprotected parts of the bed 
would be certain to scour them out to great depths. After trial of various 
ways of securing this uniforinity in the deposit of the stone, the following method 
•was adopted and proved eifeetive : Two securely stepped and stayed masts were 
erected, one on either side of the canal, somo little distance above the site for 
the dam and between, these was swung an overhead wire cable with clepending 
ropes at intervals of a few feet; to any of these ropes the stone laden boats 
could be fastened by tho bows and gradually lowered down-stream, stem first, 
to the required positions for depositing the stone. So treated the boats were 
easily handled, which was not the case when fastened in any other way than 
end on and allowed to swing with the stream; if prevented from doing m 
and brought at all broadside on ot the cuTOnt, they hecame quite unmanage¬ 
able and either carried away or were swamped. These particulars are men¬ 
tioned as not unlikely to bo of use to those who may have to deal with some¬ 
what similar ciroumstances, 

More than 13,000 tons of stone and n,000 sand bags were used in the 
construction of the dam. Its top part was formed of sand hags, by manipu¬ 
lation of which rough, Imt practically efficient, rogulation of tfie supply to 
the delta was managed and the loss of crops was confined to that due to the 
inundation; this, proved less than was expected, as the various surplus works, 
natural <teainages, and breaches in the .river banks, got rid of much of the 
excess of water and the remainder, having a large extent of country to spread 
over, the submergence had not, in the 15 days hefore the influx of water was 
brought nnde)r control, proved so great as to seriously injure any considerable 
area of crops. 

. The damage to the Delta WorJc» was chiefly oonfiued to breaches of oanal, 
ehannel, and river, banks. Of course as long as it was necessary to keep up 
tho dam across the main canal, through navigation into, and out of, the delta 
was impossible and transhipment had to be resorted to. 

The omm of the accident was probably tho insutfioiency of the flooring 
along the up-stream face of the work, which allowed eddies, set up when the 
alnioe was draeharging under considerable head., to disturb the sand around and 
under the foundation wella of one of the main piers. The necessity for flooring 
of sufficient breadth op. the up-stream^ as well as on the side of 

Works hxult across sandy-bedded streams, should never be lost sight of ; tlie 
Central Delta Head Sluice is by no means the only work which inattention 
to this necessity has brought to grief. 

In designing the new Head Sluioe, it was decided to depart from the 
custom of using foundation wells, so universal in the Madras Presidency when 
building on sand, and to carry the whole work on a platform of ooncrete, the 
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said under tl^e platform being prevented from moving by deep em-tain walls 
along the edges of the wide aprons, provided abo-b'e, as well as bolow, the work. 
Thishoa answered perfectly and the work, plan of which will be found in the 
Atlas Volume, shows no sign of settlement or crack, though in the sixteen years 
of its ejdstenoe it has been subjected to the. severe tests of tho two highest floods 
kiiowB. . 

It was, by tho unremitting energy of Mr. W. B. deWinton, so far built in 
the Working season of 1879 as to bo ready for regulating the supply to tho 
delta during the season of freshes of that year, and tlie next year the airehes 
of the bridge over it, so designed as to be really separate from the sluice part, 
were tinned, and the whole work finished. 

The view d# the Sluice facing this page, is from a photograph by W. J. 
Howloy, Ebcj., Assistant Kiigineer. 

The old Stiwe was worked with ‘ needles or vortical baulks of tim her lifted 
by levers and/driven down by mauls ; with such arrangements no nicety of 
regulation is possible. The new Sluices, of 15 vents 6 feet wide by 10 feet 
high, were fiffted with shutters in three tiers worked by screw-gearing designed 
fw Oaptaiu fnow Colonel) E. E. E. Drake-Brockman, E.i).'. A drawing of 
this excoHenlt arrangement will be found in the Atlas Volume. 

The npxt of the original Head Works to suopumb was the Head Lock to 
Destrttcti’on of old 7 HE EAST'BKn Deuta, at Dowlaishweram. This was 
Head U fik, Eastern situated adjoining the left flank of the Head Sluieos and 
?A“e' pi^ojeetod from them up-stream, so that its right wall 

stood in the river unbacked by oarth, just as was tho 
case with the Visdswaram Lock, the destruction of which has been noticed 
near the? beginning of tins chapter. Early in its existence this wall appears 
to have been a source of anxiety, for in 1853 Colonel E, 0. Cotton writes * 
thu^ abf^ut it: “ I find that a crack wiiioh has existed for some time in the 

Lock wa p near the (Dowlaishweram) Head Sluice has extended 
it will be < advisable to build buttresses to this wall in the dry season. ” 

19th August 1886, when the rivor was 14^ feet over the Anicut 
this, wall suddenly toppled over, carrying with it the Lock gates and leaving a 
gFj,p into the canal 15 feet wide through which the water poured. During the 
next two days the river continued to rise till it attained the then unprece¬ 
dented height of almost 17 feet over the Anieut. For some time it seemed 
iifcely that the txemendoits rush of water would scour out a hole near the 
Head Sluices which would lead to their destruction, and this would certainly 
have been the case had it not been that a few years previously the Lock had 
been lengthened hy the addition of a second ehainher built on a platform of 
concrete ; the walls of this second chamber were overthrown, but its floor and 
foundations remained intact and protected tho bed, sy that the deep soour 
hole did not occur till beyond the rear apron of the sluices. Their destruetion, 
however, scorned so imminent that arrangements were promptly made for 
dealhig wth it in the way adopted in the case of tho destniction of the 
Central Delta Head tiluices already described. Masts wore fixed and stone 
collooted for a dam about 2| miles down the Main Canal, where it is in ’ 

latente cutting, and has therefore a hard bottom. 

The rush through the gap left by the fallen Lock was far too great 
to admit of stopping it by throwing in sand bags or stone, and to have 

Bis letter to Seoretaoy, Board of Rovonuo, dated aafcU August 1863, 









BNCHKBEEING HISTORY. 


attempted to put baulks of timber across the front of the gap with their ends 
resting against the Head Sluicos would probably have led to the destruc¬ 
tion 01 that work. A ‘ orate ’ of upright iron bars with wooden cross pieces 
strung on to them about a foot apart,'was made to fit the gap between the 
Ilead Sluice abutment and the left wall of the Look, w'hich fortunately did 
not fall. This crate offered comparatively little obstruction to the current, 
and after the river had fallen somewhat, it was lowered into position and 
seouroly anchored up-stream; it was then filled with sand hags a.nd stone, 
and answered its purpose jperfectly. It had to bo retained in position for 
some four months till the river fell to nearly the level of Ml svp^ly iu tbe 
canal, and there was no fear of another fresh, during wlnQh time boats 
could not pass into or out of the Eastern Delta, and transhipment had to be 
resorted to. As showing the immense value of the tliro-ugh navigation 
"dependant on the Lock, it may be mentioned that the Colleotoir of the District 
stated in his letter No. 93, dated 22nd February 1888, that th^ failure of the 
work which closed the through traffic for four months “ reduced the trade of 
Oooanada‘ (in 1886) ’ by about 81 lakhs.” \ 

No time was lost in making arrangements for a new Loolte in a better 
position, and sanction having been received to a design prepared by the 
Superintending Engineer, ground was broken on 20th Novom^r and the 
Lock was opened for traffic on the 20th of the following June, ‘ Jubilee day.’ 
A tablet let into the work has the following inscription:— 


This Look and Biver wall were built 
in 1887 

under the supervision and management of 
Mr. J. F. Sombes-Bve, Assistant Engineer. 
Mr. J, E. Paul, EKeoutive Engiueer. 

Mr. D. T, Walch, Suptg. Engr. of the Circle. 
The Look was opened on the 
50th Anniversary of the accession 
to the Throne 
of 

Her Most Gracious Ma-iestt 
QUEEN VICTORIA. 

Empress of India. 


' The work was not quite finished off for some months later. 

The Lock, with ‘ Eivor-wall ’ leading to it, is a handsome work; it has 
two ohamhers each 160’ X 20’; during by fax the greater part of 
can be worked as a single lock and it then has an effective length of 300 feet, 
which, so great is the traffio through it, is frequently no greater than is required. 
A plan of tho work will bo. found in the Atlas Volume. If that bo referred 
to, it will 1)0 noticed that the chambers are filled and emptied by valves m the 
gates, and not by side culverts as is the ease in all tho nvodem locks oi the 
system. This arose from the pressure of time in construction, and as the sills 
are all on tho same level and the water can never fall below them, there is 
not the same objection to tho arrangement as in the cases of lifi locks, whore 
the lower roach level is below that of the upper sill, and water if admitted 
through tho front gates, pours over the sill, during part of the time of_filling, 
in a cR.taraet which shortens tho ofiective length of the chamber and violently 
agitates the water in it. 









alterations to anicxjt and head works. 


The gap whore the destroyed lock stood^ was converted into two new 
vents, (each 5' wide x 10' high) additional to the previous thirteen of the Head 
Sluices. 

There now remained only one of the tlu*ee original Head Locks, vix., that 
at the entrance to the Central Delta. It did not actually 
K«w HeadiLook, Cen^ collapse, Imt it became so shaky that in 1889-90 it was ' 
txai Delta. replaced by a new one, a plan of which will be found in 

the Atlas Volume. The chambers of this Look, it is a double one, are only 
105'X 15', that being thosiize adopted for such works on cabals of the second 
class, to which class belong all the canals of the Central Delta. 

The Head Sluice to the Eastern Delta at Dowlaishweram now exist¬ 
ing is that originally built, but it has been altered to 
Eastern Delta Head some extent, especially as regards its means of regulation, 
which were the old rough arrangements of ‘ needles ^ or 
* baulks/ but are now similar to those of the new Central ^ Delta Head Sluice 
referred to above. £t has had two vents added to it where the old Head Lock 
stood, as stated when dealing with the building of the new Look. 

, The throe original sets of, Under Slukjes, though they have all been the 
sources of great anxiety at times, yet stand, with, how- 
ever, very extensive additions to their floors and aprons 
and with the substitution of shutters actuated by screw¬ 
gearing, for the ‘ baulks ' with which the vents were originally provided. 


Sluices. 


Tn© three sets 
Under Sluices, 


* See in Atlas Yolnme. 




feCV OHAPTBE TI. 

THE GmNAEAM AQUEmOT, 

WntL^T the Anient and Head Works were in pregresQ, Colonel A, Cotton 
had been arranging tor carrying the water which they wotild ntiafce arailablo 
from the riyer, to yarions parts of the delta. Amongst the works for this pur¬ 
pose there was one which merits special notice on account of its importance^ 
the nature of its design, and the rapidity of its construction. Ims is the 
‘ O-xjNNrAitAM’ or '^NTaugaram’ AnOEDnciv over the Vainateyam branch of 
the G-ad^yari {m Chapter I). It was included in an estimate of Bs. 1,88,647 
for ‘ Works in the Central Delta ’ sanctioned in February 1862 {m Ohaptet 
YII) and is thus referred to in Colonel Cotton’s letter, dated 16tb August 
1851, sending in that estimate:—* 

8. A large aq^neduot across the small branch of the G6ddyery near Gunnaram 
to convey the water into the Naggaram talook. This is the only larg^ work that 
will be required in the delta. The estimate for it is Bs. 73,200-6-4. The plan 
prepared contains 39 ^ arches of 40 feet each. The breadth of the channel to be 
15 feet so as to be just navigable for boats, with a towing i)ath 9 feet wide on one 
side. It is calculated to convey 70,000 cubic yards of water per hour which is 
considered to be sufficient for the talook of flaggarain. By increasing the fall 
through it of course almost any quantity of water might he passed tlirough it, 
but the breadth has been regulated by the navigation, that is, the width given 
to it and velocity allowed are such as will admit of its being navigated without 
inconvenience. This work is not a simple aqueduct, but rather a. aqueduct 
sluice, That is, the water in floods will rise above the crowns of the arches. It 
is evident that it would be both very expensive and dangerous to carry the bed of 
the irrigating channel (above and below the aqueduct) much above the level of 
the country, and as the floods rise to the surface of the ground on each side, at 
least the thickness of the arches must be below, the surface of the water in the 
river at such times. The work is accordingly planned as a sluice, that is, with a 
flooring and apron. The obstruction offered by it to the water is about the same 
as that of the anient in the highest freshes, that is, the proportion of waterway to 
the whole section of the river at that point is about the same as the proportion 
the waterway over the anient bears to the section there j of course in ordinary 
freshes, before the water reaches the crowns of the arches, the obstruction will be 
only that of a common bridge. Thus the head of water caused by the work, and 
the force of the current through it will be, when it is most, that is in the highest 
freshes about the same as it is at the anicut when it is least. This gives us there-* 
fore a good measure of the power the water will have upon the bed of the river 
below. Now long before the force at the anicut is reduced to this, the power oi 
the water upon the apron is quite insignificant. I have allowed for a fi’ont apron 
of yards 10 broad and a rear apron of yards 20 supported by a line of wells 
along* its whole length with some loose stone also below them. There will be a 
floor of large packed stone also under the arches with a line of wells along the 
lower side from pier to pier. This woik will be constructed within the limits of 
tide-water, and it will bo necessary therefore to bank out the river on both sides, 
and the expenses connected with laying the foundation will perhaps be consider¬ 
able, for which I have allowed in the estimate. The foundations must, of oomse, 


* Was bailt with 49 arches. 
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be wells, the piers to be of briohs both as stronger than rubble masonry whore 
the weight of afohes is to be borne and also probably cheaper, as the stone must 
be oonyeyed 30 miles from DoAvlaishweram. I do not propose to make a bandy 
road along the aqueduct, because it leads only to the talook of Naggarana and is 
not on any great line of communication, and it is evident that all the heavy trafBo 
will be by water/’ 

Colonel Baird Smith, a distinguished officer of the Bengal Engineers, who 
saw the Aqueduct early in 1853, has the following description of, and remarks 
about, it in his ‘ Irrigation in the Madras Provinces/ and a plan of the 
work as it then was, taken from that book, will be found in the Atlas Volume 
of this ‘ History ’ 

The passage of the branch is effected by means of the Cuiinaram aqueduct, 
a work most creditable to the professional character of Lieutenant Haig of the 
Madras Engineers, the officer by whom it was constructed. It will be con¬ 
venient to give a short description of it hero. The total length of the aqueduct, 
between abutments, is 2,248 feet, divided into 49 arches of 40 feet waterway each 
at the springing of the arches, and 48 piers of 6 feet in thickness at the same 
points, with an external batter of 6 inches on each side. The abutments on both 
sides are segments of circles, having radii of 35 feet terminating in return walls, 
binding the work into the embankments of the channels, 15 feet in length each. 
These and the piers rest on wells feet in diamOter, and sunk 8 feet deep 
in the sandy bed of the sti»eam. Over the weU-tops is a flooring which, in 25 
pches, is composed of concrete, strengthened by five bond-walls of bricks, 2 feet 
in breadth. The flooring is 1 foot thick and is supported by five rows of wells, 
4 feet in diUmeter, and sunk 3 feet in the sand beneath, the heads being secured 
by the bonds just alliided to, which run through the whole length of the flooring. 
The total height of the piers from the floor to the springing line of the arches 
is 1 Infect, the rise of the arches 7 feet, their thickness throughout 2| feet; 
the height of thej parapets above the line of the croWn of the arches is 6 feet, 
and they ate surimotmted by light wooden railings 3^ feet in height. The top 
of each parapet is made to carry a foot pathway 6 feet in breadth for purposes 
of cross communication. The spandrels are not filled in ; there is no flooring 
to the aqueduct channel between the parapets, which are 2 feet thick at top and 
3 at bottom, With spandrel walls 1 foot thick and of lengths variable according 
to their position. The water thus flows over ati exceedingly rough bed, and 
when I bUW work, there were several awkward rapids at different points of 
its length. There is a faU of 2 feet from the eastern to the western end, which 
is nearly at the rate of 5 feet per mile, causing great rapidity of current. The 
breadth of the channel varies a little, ranging from 22 to 24 feet. Loose-stone 
aprons protect the foundations in front and rear, and they will be extended 
as occasion requires. The architectural design is perfectly plain and hard; in 
fact the elevation is merely that of w jfll with a series of holes through it, and 
its appearance is even heavier thafi there was any occasion for making it. 
The whole structure is of brick in excellent cement, the bricks being imusually 
large or 18 inches by 6 inches by 3 inches. To facilitate their being burnt in 
kiln, the length of each brick is travef^ed by a small circular hole half an inch 
in diameter.' The results of this^ Were so satisfactory that, on my arrival at 
Eoorkee^ I suggested its being tried in bricks of the same si^e required for the 
Ganges canal works, and the experiment has proved very successful, the material 
being burnt perfectly throughout its entire bulk. The little hole in the centre 
of the brick seems to act as a conduit-pipe for the heat and an escape for the 
moisture^ so that the action of the fire generally is mote complete. At first the 
moulding of the bricks required a longer time, but with experience this dif¬ 
ference has almost disappeared, and the facility with which material so much 
above the average bidlc can be now" supplied fully compensates for the little 
clifferetxce that remains,” 




K 
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.... average capacity of tlie channel of the aqueduct, mth 4 

feet of water, a slope of 5 feet per mile, and a mean breadth of 22 feet/ may be 
estimated at very nearly 500 cubic feet per second; but on emergencies it is of 
course possible to force from 100 to 150 feet per second more through it without 
" any‘ very formidable risk. .... 

It is a point worthy of note, that the whole of this great work was completed 
in three months from the date of its commencement. Materials had been accumu¬ 
lated, immense working parties collected from the adjoining districts, and every 
made beforehand. The water was then turned oh’ into the Western 
Gdddvary by tha reqtiisite embankments ; and communicating his o^vn energy to 
the whole establishment under his control, Lieutenant Haig virtually completed 
the aqueduct within the period I have mentioned. I must not conceal the fact, 
however, that this speed was paid for by a prodigious excess of expenditui*e 
on the original estimate amounting to close upon, if not qnite to, 100 per cent. 
The officers on the sjiot maintained that there was real economy in this apxiareitt 
extravagance, but the Government had very naturally been startled by its occurs 
rence, and the matter was in active discussion during my visit to Madras; but how 
it has been settled I do not know, and it would require a much more intimate 
knowledge of the accounts than I have, to warrant any decided opinion whatever 
on such a matter. 

It is impossible to consider attentively the circumstances under which the 
Gmmararo aqueduct is placed, without having the question of its permanent 
stability forced upon one’s consideration. It is unquestionably exposed to great 
risks. It seems to be possible to secure foundations on the rivers of Southern 
India, with their very low slopes, by means which, with our own experience of the 
rivers of Northern India, we would he justified in x>ronouncing utterly inadequate, 

' and with which, in fact, we would never dream of operating, since they would 
inevitably fail on the first serious trial I therefore conclude that, so far as the 
foundations are concerned, previous experience in other and similar localities is 
sufficient to warrant their being pronounced trustworthy. But the provision for 
the passage of the floods seemed tome inadequate. Within a few months (or 
possibly weeks,, for I forget the precise date) after the aqueduct was finished, a 
flood, rose, as I understood, not less than 5 or 6 feet over the level of the tops of 
the parapets, thus buiying the wdiole structure under water. The height of this 
flood raiist have been about 30 feet, and it was no doubt an extraordinary one; 
but not so much so as to place it beyond the region of contingency, for which, in 
projecting such works, it is' necessary to make some adequate provision. The 
sectional area of channel for such a flood, as provided by nature, is approximately 
about 72,000 square feet; that provided by the engineers is considerably ovor-^ 
estimated at 30,000 square feet. It is only necessary to look at the elevation of 
the aqueduct, and to note the xwoportion between the solid and permeable surfaces 
presented thereby to the stream, to make it self-evident how serious an obstruc- 
tion to the current the work must be in all considerable floods, but esj)eciaUy in 
those where the flood-level rises high on the parapets, I must confess my own 
conviction to be, that this aqueduct will be a constant source of anxiety, and that 
the probabilities are in favour of the repeated occurrence of formidable accidents 
to it. That this anticipation is not imaginary has been proved by the experience 
of the past season; and I quote a fe^w wdrds from a letter, under date the 19th 
August 1853, from an officer intimately connected with the works, showing that 
already the dangers to which the structure is exposed have exhibited themselves 
in a vei'y serious form: * The great aqueduct, by the way, has received consider¬ 

able damage, the high and heavy side wall having broken and fallen flat upon 
three of tile arches, which are thereby cracked considerably, and one of them 
very badly. This was caused by very high freshes which came down at an 
unprecedentedly early period.’” .... 

The bed of, the river at the site of the work is piu*G sand, and the floods at 
the place were, when the work was designed, known to rise to a lovel several 
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foet above that which had to be adopted for the soffit of the arches.'*^ With 
these coEditiGEs , one caimot but bo * sm'prised at the boldness of a design 
which provided for founding the work on vsmall wells sank to only 8 feet below 
the bed of the river, and Colonel Baird Smith’s anticipations of disaster seem 
natural enough. As a matter of fact, howevery though parts of the Aq^iieduot 
have now and again received damage of no great extent compared with the 
size of the work, it has Hover been destroyed. After upwards of forty years it 
still stands, and with some improvements of its trough, to be hereafter noticed, 
it oontinues to perform all the duties that were expected of it, and more. Over 
it flows the irrigation water which makes the ISTaggaram island the * Garden of 
the QbdAvart’ and along the navigablo canal which it oarrieB, passes by fax* 
the greater part of the traffic of that most prosperous paxii of the delta. 

From the oommeneoment of preparation of materials for the work till the 
completion of all its 49 arches, only four months elapsed, and in another four 
months it was ready to have water passed over it. In any part of the world 
this would have been a notowoidhy aohievement ; in an out-of-the-way part of 
the Madras Presidency where machinery was almost unobtainable, and most, 
of the skilled labour required had to be trained as the work went on, it was 
an extraordinary feat. 

It will have been noticed from the extract above given from Baird Smith, 
that the cost of the w ork was greatly in excess of what was anticipated. The 
original sanctioned estimate was Bs. 73,200, whilst the revised estimate, which 
is approximately the cost ef the work as at first constxncted, was Bs, 1,68,985. 
No wonder then that the Government of the day was much exercised about 
the matter. Lieutenant (now General) P. T. Haig, B.B., who carried out the 
work, was called on for explanation of the excess, and ho submitted a lengthy 
memorandum, from which, being full of interest on various points, the follow¬ 
ing copious extracts are made :— 

Sanction for the estimate arrived in December 1851; the first preparations 
for the work were commencGd in the latter end of that month, brick-making in 
the middle of January, by the end of which month the river ‘was banked out and 
the work commenced in its bed. During February very little progress was made 
in consequence of the failure of the brick kilns, in March v/e got on better,, and 
by the 22nd May the last arch was turned. The flooring and apron were then 
commenced and had, on the 24tli Jime, been completed as far as the 38th arch 
when the river rose, carried aw^ay the bunds and passed through the work. 
Provkientiaily no accident occxirred. The cross wells had been sunk in the bed 
utrder the last 1 parches and some loose stone thx'own round the piers, and this 
protected them from any injurious action of the water. A subsequent fall of a 
few feet in the river enabled ns to cover over aU this part of the flooring with a 
layer of loose stone packed, and it has sustained no injury whatever from the last 
high flood in August. 

The side wall had also by the middle of June been built to a height of 2 
feet about one-third of the length of the bridge, and the backing of about three- 
fourths of the arches was completed. 

; ^‘They are now almost finished, and there seems every probability of the 
work being ready for the water in a fortnight. 

The work consists of 49 arches of 40 feet span each, resting on puers of stone 
and brick with well foundations and a flooring of concrete under the arches with 
a small apron of loose stone beyond it. 

It differs from the original plan in one or two particulars. 


^ Floods have really gone clean over the whole work^ m further on. 







_ Firstj estimate allowed for ouly 39 arohes to span a widtli 

1 provide a very massive flooring and apron of loose stone to protect 

tne bed under the arches from the effects of the rapid current caujBed by the great 
ob>strii.ction which the woi'k would offer to the passago of the water in high floods^ 
hut it was afterwards determined to place the aqueduct at a point lower down 
where the width of the river considerably exceeds the average when consequently 
the obstruction would be less, and there would be less danger of an accident from 
the velocity of the current undermining any of the piers, and it was supposed that 
this velocity would be so much less than what it would have been on the former 
case that a mucii lighter apron than the estimate allowed for would be sufficient 
and that the saving thus gained would meet the additional expense involved by 
the increased length of the work. 

^^Tlie flooring thus substituted for the one originally intended consists of 
five rows of wells, one immediately in front and another 6^- yards in rear of the 
work with three intermediate ones under the arches on top of .each row, a W’"an 
1 foot high and 2 feet wide was built at the level of low water and the spaces 
between these cross walls filled in, first with 6 inches of broken bricks and tough 
clay well rammed and then with 6 inches of brick and ohunam concrete. 

^‘^The surface of this floor was then levelled and plastered with a hard and 
quick-setting cement. In front of the up-stream cut-water of the piers, the front 
row of wells was extended in a ring with a radius of 4^- yards. 

Along the front of the upper row a small apron of brick rubbish was thrown 
and along the rear of the lower line a similar one of rough stone. 

Second. --Thie arches alsfo as built differ from the original plan wluch were 
proposed to support the water passing over the aqueduct by one main arch 19 
feet wide ^vith a rise of 7 feet and the towing path by another 9 feet wide with a 
rise of 13 feet, both springing from the same line on the piers. For these two, 
one arch, the whole width of the bridge has been substituted, with the intention 
of supporting the towing path by joists resting at one end on the side wall, and 
on the other on a small arch 2 feet wide, turned over tfle main arch, but spring¬ 
ing from a higher level and with a greater rise, thus securing nearly the whole 
width of the towing path of waterway more than the originally proposed con¬ 
struction admitted of. 

These are the only alterations introduced in the conskuotion of the work. 

The estimate was Es. 73,200-6-4, the expenditure up to the Slst August has 
been Bs. 1.31,769-2-4, excess Es, 58,568-12-0, 

The subjoined is an abstract of the estimate and expenditure up to the 
24th July, the expenditure since then having been placed in tbe bill without any 
details (which there has not been time to furnish) and being mostly chargeable 
to the contingent expenses :— 



— 

Kstimato. 

Bill. 

Excess. 


Masoury 

Wells and aproM .. . 

Plastermg 

Contingent e^cpenses ... 

us. 

29,748 

28,720 

3,732 

11,000 

RS. 

48,506 

36,884 

36,313 

BS. 

18,758 

8,164 

2S’318 


Total ... 

73,200 

1,21,708 

52,235 


It is evident from it that the excess is mainly owing 

(1) to the masonry costing half (^) as much more than the estimated rate. 

(2) to the contingent expenses, the embankments, baling, centrings and 

contingencies, amounting to three times what they were estimated at. 
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<‘8o largo au excess is diiHctiit to account for, that in the cost of masonry 
especially. 

The estimate allowed Es. 2 per cubic yard for the plaia masonry and Es. 2^ 
for the arch work, and from the* experience gained on the w^ork, 1 am confident 
this was ample and would not with good management have been exceeded if 
there had been sufi&cient European superintendence and the estimate had been 
sanctioned in time to allow of our making preparations such as collecting wood, 
making bricks, &o., beforehand. 

The bricks for the anicut were made for Es. I J per 1,000 and sometimes 
for less ; this is the average price also throughout the Delta, though certainly for 
bricks much inferior to those we used in the aqueduct, and there was eyery 
reason to suppose that with European superintendence, and using wood which 
was then being cut in the hills for much less than formerly, this would be the 
outside our bricks would cost. 

The cost of the chunam has hitherto been reckoned at Es. 5 per gavce'^ 
at the kilns, preparing it for use by mixing with sand, grinding, to., ought not 
to be more than As. 4 per cubic yard, altogether As. 8 per cubic yard. If we 
substitute these iprices for the actual ones in the cost of the plain and arch 
masonry, it will be found that it brings it down below the estimated rate. 

The extremely high price of these two materials, bricks and chunam, but 
especially of the former, is the main cause of tlie excess in the cost of the masonry. 

The actual cost of the bricks per 1,000 was — 


1, For moulding 

2, Stackipg and burning 

3, Carriage of the wood to kiln 

4, Wood 

5, Sand for mixing with the earth of which bricks were 

made ... ... 

Sundries 

Total 


BS. A. 
0 7 
0 9 
0'7 
1 11 


p. 

8 

4 

8 

Si 

H 

0 


3 10 11 per 1,000. 


Every item in this bill, with the exception of the first, is high, the second, 
third and fourth excessively so, and making every allowanee for the hurried way 
in which the bricks had to be made and my own inexperience, it seems impossible 
not to suppose that some of the excess at least is attributable to mismanagement, 
though to the zeal, energ}^ and untiring industry of the two Europeans who were 
successively in charge'of the brick ground, I bear most willirg testimony. I 
have no doubt that if I could have paid more attention to the brick-making and 
more narrowly watched the process of burning, not only the great improvements 
it which were latterly introduced would have suggested themselves at an 


in 


earlier peiiod, hut the expense of manufacture n'iight in other ways have been 
very materially lessoned. It must however be remembered that the whole of the 
bricks, lOB J^ lacs, vsrere burnt in about three and-a-half months, or at the rate of } lac 
per day nearly, so that I had not much time for trying experiments, and what 1 had 
was hut too constantly occupied with the superintending of the other parts of the 
Avork. In fact every particular part of the work suffered from the want of more 
European superintendence, though I had all and more than could well be spared 
from the other works in progress in the Delta. My time was so completely 
occupied -with superintending all the petty details of the work which might have 
been equally well looked after by subordinate Europeans that I could never 
bestow that attention upon any one part of it which i^t required. A larger and 
better trained European superintendence would have effected an immense saving. 


^ Garoe^: about 108 bushels.—Gr.T.W. 
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“ In ft work ca,rried on in tide country at the rate at which this was, one 
European to every 400 coolies would be only sufficient, whereas the most I ever 
had was one to 1,000, and that only for a short time, and for the greater part of 
the time, one to 2,000, and this with scarcely one single native with the exception 
of a native maramut superintendent, of whom I shall speak afterwai-ds, and one 
or two others, who was worth anything. 

“The coolies are grossly idle, the bricklayers worse and the peons worse still. 
It is not too much to say that there was scarcely a native employed on the work 
who, if unwatched, would not have sat still half the day and done nothing; 
practically, what with the idleness of the coolies and the ignorant and useless 
way in which they waste so mrich of their labour and the utter inability of the 
native peons and maistries to direct them, I do not beheve that the amount of 
work got out of each man was more than half what it might have been. 

• “The diffictilty of burning the brichs thoroughly, met us at the outset; the 

■ first kilns were btimt in the English manner under Overseer Sage, and precisely 
similar to those in which he had a few months before burnt without aity difficulty- 
all the bricks required for the Ofiettipet lock and ealingulah, but every kiln -when 
opened turned out a complete failure; the bricks were only half burnt and the 
utmost care and most viguant watching of the fires both day and night by Over¬ 
seer Sage produced no better result; the native clamps were then tried stich as 
are generaUy used throughout the district; the men who had burnt all the bricks 
for fire anient and lor Messrs. Arbuthnot’s factories tried every sort of clamp but 
without success, though a reward of Ks. 50 was offered to any man who would 
turn out a well-burnt one;—-all failed. 

“ We then resorted again to the English kilns and after many experiments 
succeeded by modi:^ng the construction so as to secure a greater draught and 
stronger heat in burning the bricks properly. An immense qnantityffif wood was 
used on these experiments and a large number of bricks wasted, the cost of which 
has of course aU been added on to that of the bricks afterwards made. 

“Having once found a way of burning the bricks, we were only too glad 
to adhere to it, though we afterwards found towards the conclusion of the work 
that it was capable of very great improvement, the form and dimensions of kilns 
we had used was the same as that in general use at home, aud which the over¬ 
seers and sappers are instructed how to use at head-quartets sappers and miners; 
hxit we found that it was narrowed more than was necessary and gradually went 
on widening it till we found at last that kilns of double the width, and holding 
consequently double the number of bricks, were thoroughly burnt with just the 
same quantity of wood as was used in the kilns of ordinary shape. Had we known 
this at starting, a saving of one-half the quantity of wood used would have been 
effected* 


All these causes helped to raise the price of the bricks, but the prineipal 
ones were our inexperience in briek-burning and the waste of labour through the 
want of sufficient European suxierintendence. The cost of the chunam was as 
follows 

At kiln per garoe ... .. 

Oairia-go from Bajabmuiidry and Dowlaiehworani 
Carriage from boats to mills, mixing and grinding in 

mills, and sand . 

Materials, superintondGnee, sundriGS, cost of mills, 

«&o., .... 
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**T]ie C508t of gi'inding and carriage to the mills is* also very high, but 288 
garces foi' the arch work out of the whole 782 were beaten by hand rfter having 
bcGn ground, to secure better admixture which would at once double the cost of this 
portion, and the sand for all the work had to be brought from a distance of 400 
yards and then sifted. 

** The ohunaxn was also nearly all carried by coolies for expedition sake 
from the boats to the mills an average distance of 400 yards, and at the commence¬ 
ment of the work very much farther. I do not, however, put these forward as 
sufficient reasons for the high price of this item in the cost of the mortar, which I 
think is mainly attributable to the waste of labour from want of better superin¬ 
tendence. 

^ ^ # 

The centrings cost more than double what the estimate allowed. I do not 
think they could have been jmt up and removed with the same speed for less 
money; 30 out of the 49 arches were turned at the rate of from 1 J to arch per 
day * we had consequently to put up the centrings at this rate, 22 were in use 
being struck and moved to the front for the next arches. They were made of 
palmyra trees which had to he cut and carried to the shot by boats and bandies, 
and had to be moved about at the work entirely by hand. 

The baling and embankments were estimated at Es. 3,000; they cost 
Es. 13,802, the embankments alone costing Es. 6,304 and the baling Es. 8,497. 

It was hoped that the whole of the haling would have been done by steam 
for a trifle. The engine, however, which drove the baling wheel, was not ready in 
time for the first part of the work, and the foundations for the piers were baled 
entirely by coolies. 

It was, however, up and ready for work in time to have drained the bed of 
the' river to the depth required for laying the flooring and apron, but owing to 
insufficiency of steam and one or t wo other minor difficulties, it turned out to be of 
little or no use after having been put up at an expense of Es. 4,358, and the whole 
of its work had to be done by coolies worldng both day and night and at a great 
expense- ‘ ‘ 

Heavy rain setting in too before the flooring was completed greatly increased 
the cost of haling drawing the night coolies away from their work, while the basin 
filled mean time both from the rain and springs in the sand, and all their works 
had to be done over again. 

*^It was necessary to keep from 500 to 700 coolies at work baling all day 
and the same number at night, and the pay of the latter liad of course to be 
increased to As. 2 per man. 

The embankments cost more than with better management they need have 
done. In attempting to shut out the tide water at the commencement of the work, 
we spent Es. 1,500 on a bank which we were eventually obliged to give up to 
make one in place of it at a more favourable point in the bed of the river; five 
distinct banks were required, whose aggregate length was not less than 2,800 
yards, to shut off the river and tide water. One across the river immediately in 
front of the Aqueduct and another in rear with a sluice to keep the water in the 
inclosed basin down to tho level of low water, and three others liigher up the river 
across the heads of the V;y’iiatheam branch by which the freshes were kept out 
until the 24th June. All had to be made very strong and faced with tatties to 
protect them from the waves during squalls, aud the two at the work required 
a party permanently stationed on them to watch and repair them, 

^ ^ ^ ^ 

I have thus stated the particular reasons which I think may be assigned 
for the excess in each portion of the work. The three main causes undoubtedly 
were, tho want of time for preparing and collecting materials beforehand, our 
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itieixperiGnce in brick-burning, and tbe great waste of cooly. labour from the 
insufficiency of European superintendence/^ 

Colonel A. Cotton's contribution to thodisouesxQnwas the following report 
of 23rd December 1852 

BEPOaT ON THiE EXPENDITURE UPON THE NaGGAUUM AqUEDUOT. 

‘‘The great .excess of cost in this work is no doubt mainly owing to the hasto 
with which it waS constructed. Eeoeiving the sanction after the working season 
had commenced, there was of course no other choice than either to give xtp the 
attempt to get it finished in one year, or to push it on with the utmost effort, 
whatever difficulty occurred : as I have before endeavoured to show, the results 
of these works are so great, that there can be no sort of doubt that the policy 
is to save time at almost any cost. I'he progress of the district, even as shown 
by the incroase of revenue only, since the works were begun, seems to me to 
show the certainty that almost any increase of cost is warranted by bringing the 
.works into operation a year earlier. Being myself quite satisfied on this point. 1 
determined to try if possible to get the work out of reach of injury before the 
monsoon. In doing this we coiud not let any means slip on account of their 
cost; and when we met with difficulties, such as those in the burning the bricks, 
as mentioned in Lieutenant Haig’s report, we could not stop to make experi¬ 
mental kilns of a few thousand bricks: we were obliged to continue making and 
burning thto by Ikes without loosing a day. As is so commonly the case, this 
difficulty was one we least expected, having a most intelligent and able overseer, 
who had been just before burning bricks with the most perfect success at other 
works. But both he and the native brick bipners were entirely at fault. I 
haYe no doubt that the principal cause of our failures was the peculiar nature of 
the soil, which was that in which the tobacco is grown, and had never been used 
before for bricks. It evidentl}" requires a much higher heat than ordinary brick 
earth. I mention this as a specimen of the obstacles we met with in pressing 
on the work. There were many other things which delayed the work, and com¬ 
pelled us to adopt every expedient we could think of. But when we were fairly 
committed in the work, there was no question but that w© mimt go through with 
it f for had w© not got all the arches turned, and the flooring and apron laid 
before the freshes, the whole work might have been destroyed. 

“ 2. Upon looking over the accounts and reports I am. satisfied that the extra 
cost is chiefly but not entirely accounted for by the rapidity with which the work 
was carried on. That a single officer, with two or three overseers, should have 
managed about 5,000 workmen in all, including boatmen, wood-cutters, &c., and 
with the help of only three or four efficient workinen, is one of the most surpris¬ 
ing ihings I have met with. Every time I visited the work I was astonished 
at the energy and admirable arrangement of this young officer. I cannot say 
less than that I think him the most effective officer 1 have ever had attached to 
me. It must be remembered tob, that this was the sixth year in succession 
that he had been employed in these works, diming all which time he had gone 
through much more fatigue and exposure than any other man in them ; m conse¬ 
quence of which he was considerably shaken, and at times compelled to lay by for 
a day or two. I have never yet seen such energy displayed by any other man. 

“3. I must allow that in thus carrying on the work considerable risk was run j 
but nothing of any consequence was ever accomplished without running risks. 
It was very remarkable that, while the men were actually at work upon the 
aqueduct, a flood should have occurred within a few inches of the height of that 
of 1849, which was more than a foot above any previously known; and that^ 
the end of July, and not at the time when the high freshes before invariably 
occurred, namely, in September. The nature of the work required that m© tops 
of the arches sbould be five feet below the surface of the river, in the freshes; so 
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that iUvas ven^ different case an ordinary bridge or aqueduct. That a 

wort of this hind, while the masonry was quite soft,, should have stood ancU a 
trial, was certainly litt^short gt a miracle ; and we have reason to he tUanhtul 
that it stood it. _ , ^ . 

‘t 4. I trust we have thus s aved a year by God^s, bles si ng Aii® 

advautag'e of this g’aiii shouldlidt b© meiifiliredrDy^ first year b 
even hy a year’s return when the talook has been got into good order, but by Uie 
total ofthecMerencesoi a series el* years, 'there are 50,000 acres otTnluabl.e 
land in the talook; and when fully enltivated, a large portion ol it with sugar, 
chillies, plantains, &o., a year’s prdduoe will be worth ten lakhs, even it only a 
quarter of it is under such culture. 

‘< 5 I should stato,.howeveT, that though I am of opinion that the estimate wau 
a liberal one, as compared with the actual cost of other smaller works dor 1 
made considerable allowance ior the loss occasioned in various ways m a work ot 
80 .great extent), yet I do not think tlie estimate was sufnoient; that is, 1 tmnk 
that even if two years had been allowed for its execution, there would still ha\e 
been excess of expenditure. The sources of loss in a work of this length are 
much greater than would he at first expected. We had indeed experienced this 
in the case of the Annicut ; hut then there were still greater ones lu commencing 
that work than there were in the present case, 

“ 6, The principal cause of the e.xoe6s, however, undoubtedly is the hastening 
of the work with such a small amount of superintendence, and when the channels, 
by. which the whole of ouv materials must be brought, were in quitu an imperioct 
state; so that besides many interruptions, the boats were never fidly loaded, or 
even nearly so. I may here mention by tlie way that, notwithstanding this, we 
had a remarkable proof of the.value of water carriage; for, though wo had no 
le88 than iiOO boats hired besides our own, so that they could not he properly 
looked after, the cost of t-vansit hy calculation of the actual money expended 
compared with tlie weight carried, conies to only tlireo pice a ton per mile, and 
that with comparatively short tripe, —about one-eighth of ordinary land carriage 
in the dry season. From this I should conclude, that for long distances, with, 
channels four feet deep, goods would be carried for half or one pice a mile, and 
down a river where the traiHc was in the direction of the stream, certainly at halt 
pice, a price at which perhaps twenty times as great a qnautity of traffic as at 
present would be carried on. 

7. If it is asked whether after this increase of cost and risk has been incurred, 
I would still approYG of the work having been carried on these principles, I 
answer . I would assuredly recommend that such a plan should he adopted in 
similar circii.iii8ta.nces. In the present state ot things in India, in the almost 
entire want of these works upon which its prosperity depends, I am eonvinced 
that the true policy is to press on with the utmost effort and at all risks. The 
|-.nvAi-t. Y nf Tnfh a .i .a .jmiimansed bv the failxm6 _Qljgiato,^ 
ex^cuEnig the m rapidly^ hiit in failihg^to e xecutejffiesQ;^!, 

twb*" vea:)^" " w^ might be "done in one T" TTir we have food and transit with .les Q 

contiime to he. par^yzed . vvniio almost everything we 
do ^ielus from 50 to 100 per cent, in revenue, and probably 200 per cent, in total 
results, there can be no question about the real state of th# case. Upon the best 
information I could get in Tanjore, there seems no room for doubt that the 
lands, which were on an average saleable atBs, 160 a vaylie before the Annicuts 
were built, are now worth 300; so that on the 100,000 vaylies of irrigated land 
there would be an increased value of 140 lakhs, or twenty times what has been 
expended in improvements, besides the gain in reveime. And I have not the 
least doubt that both ooimmmioations and irrigation wall everywhere produce 
property to the value of much more than twenty times the outlay. The fact is, 
that India in its present unimproved state is a mine of wealth, far beyond that of 
any gold mine in the world. The ricliest mines in Australia only produce about 
three and-a-half times the value of the labour bestowed on them; a man whose 
labour was worth £35 a year, earning on an average £120 a year in mining. 
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^* 8. It is hy sucli t^sta as tliese that we arrive at a correct idea of tlie value of 
OUT public works iu India, and at a true jiidginent of wbai sacrifices we are 
justified in making: in carrying i'te and, wbat;; is the value of time in the 
case. It is this view of the juatter that has iiffluenceS^ 

I am coiivhiced that it is a correct view', and will stuud the test of the closest 
dxaininaiiou.’^ 

‘‘Note ON pAnA. 4. 

‘/ The effect of the delay of a year in the ex:eOution of tli© aqueduct may be 
thus shown. 

“ The increase of revenue in the district generally has heeii 20 pc<r cent, 
annually since the works began. The increase in any par’ticulai* portion of the 
Delta irom the time the water began to be distributed over it ought therefore 
to be much greater. Taking howmver 20 per cent, upon the present revenue (I 
believe about Bs. 1/50,000) the account would stand thus 

Volkeitom, 

Increase Inorease 

• oommenemg cotnmenoiiig 

one year earlier, one year later. 


First ye 

Secoticl year ... 
TMrd year 

Fourth year ... 

Fifth year ... 

.. , .... ■ 

RS. 

1,80,000 

2,10,000 

2,40,000 

2,70,000 

3,00,000 

RS. 

1,50,000 
1,80,000 • 
2,10,000 
2,40,000 
2,70,000 


Total ... 
PerlTicfc 

12,00,000 

10,60,000 

10,50,000 


Gain 

1,60,000 



“ That is to say in five years one and-a-half lakh of riipoos w'ould be gained by 
executing the works a year earlier/’ 

^ > 

In August 1853 an unusually high flood damaged the Aqueduct; the 
nature of the damage is thus described by Major F. G. Cotton in his letter 
of 29tli August 18^:— - _ 

18th. The Q-unnaram Aqueduct has, 1 regret to say, met with serious injiu^y 
by the 6X)litting of one of its piers, and I think the sinking of one if lu t two of 
those near it. 

“19th. I send a sketch of the position injured. It is impossible to say, till the 
flooring is in sight, wliat has actually occurred, but from the sinking of the found¬ 
ation when the aqueduct was submerged, it is evident that the building did not 
sink from its weight only, and the.probability is that the omTent with a head of 
1 foot 9 inches washed out the sand from below the packed stone flooring, which 
sinking left the wells ©xposed. 

“2Gth. The flooring of these arches could not (as before reported) from want 
of time be laid down this season, but Mr. Fuller packed the stone with care and 
would have loaded it with a covering of heavy stones if the fresh had not come 
upon Min so unusually early. 

“ 21st. When the pier failed, the arch on either side ci’acked in curves round 
the centre that had sunk, and the parapet walls must have split at the same time 
so as to be easily overthrown by the current, 

“ 22nd. Under the impression that the injury done to the arches was caused by 
the wall falling, the spandrels have all been filled up with earth, except that of the 
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Q-aiiken pier wliieh Ms boeh raised with brick ia cliwiam in the hop^ that, when 
the water sets, it will Mxid the shaken parts together. 

23rd. Filling up the spandrels to neaidy the level 6f tlie arches, will prevent 
any ilhefff ct from the walks should any other accident of the kind happen, hut will 
add to the weight on the fonudation, and the. plan proposed by Colonel Cotton of 
building cross wall^ over the spandrels will be the best mode of preventing such 
accidents hereafter. 

‘ ^ 24th. The pier, eastward of that which was most injured, has its wells so much 
exposed that Mr. Fuller'pushed a. bamhoo among'st them and the cause must have 
been the same as that above showm. The saTul below the flooidng was -washed 
out, the stone sunk, and left the w^ells unprotected. 

25th. These piers will now bo secured as w ell as time ^vill permit, and I have 
desired Mr. Fuller, iu case stoue is not supplied fast enough, to take olf the 
upper part of the parapet-walls where they are of stone and use the material 
in largest cubes to load the hooxing near the piers, giving all the support he Cim 
to the nearest uninjured piers to enable them to act as abutments should the 
injured arches fall. 

^i26th. I need not now give my plan for the repair of this work, as we have 
first to see. what effect the Sopteiuber fresh .m have upon it; but in whatever 
state it may be left, I shall, I hope, he able to so arrange its temporary and per-* 
manent repairs that the sugar crop of IsTaggarain may not be injured.” 

This accident throw the Aqueduct out of use for some time, but in the 
following Febrimry w^e find Major F- C. Cotton writing: Wo have had to 
carry the water over the damaged arches by earthen banks . and 

“ d’horeis now 2 feet of water passing over the Aqueduct, and a crop of groat 
value is dependant on the work,” 

The repairs of this injury cost Es. 1.5,142, and a farther estimate of Es. 
15,450 was then sanctioned for “ strengthening the whole of the flooring with 
a covering of large rough stones and for laying narrow rough aprons above 
and below the Atpiedact for the regulation of the river bed.” 

The floods of 1854 again caused damage to the work, thus described in a 
letter of 5th October from the ‘ Soorotary, Public Works Department, to the 
Chief Secretary to Government ^: — 

^‘The accident is believed to have been caused by the sinking of the rear 
apron of loose stone and the eonsequent exposure of the wells iinder the retaining 
wall of the flooring, which being thus undermined gave way and brought down 
two piers and three arches. 

is possible however tliat the flooring may, from its imperfect strength at 
that part of the work, have been directly acted upon and broken up by the current, 
but this is not considered probable. 

‘‘Notwithstandiiig this second disaster, Lieutenant Haig is of opinion that 
the work may, by means of ^additional in ate vial, the necessity of which has been 
taught by oxpeiience, be entirely secured against future accidents,” 

The repairs of this damage appear to have cost only Rs. 6,672, but in 1855 
an estimate of Rs. 36,112 was sanctioned for ‘‘ completing and strengthening 
the floors and aprons,” 

At the end of 1855, Rs. 23,360 were sanctioned for building a towing 
path on each side of the Naggaram. Aqueduct” carried on light arches sprung 
from the ends of the piers. - 

After this? no special estimate connected ^vith the Aqueduct can be traced 
till that included in the ‘ Oompletion estimates,’ which will be noticed in the 
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xie:^t bliajter ;\d!fed no farther accident appears to have happened ,to the work 
till i'Oth Angast 1884 when the right-hand* trough-wall with the tow-path 
oyer the la^ 'three a^eh^ at the lower end of the Gunnaram Aqueduct (a length 
•of 160 feetVgaye fall fato tbe river.^^ . . . The principal if not 

the only cause of tiid faifare^^^^thn^^ork was the insufficient section of the 
trough-walls of'the Aqueduct to 'yrithstand the extra -pressure which they ape 
now required to resist, by the altered hydraulic conditions due totlieworks- 
carried'nut,"under the * Oompletion Estimates/ in\^order improve the 
navigation by les'sijning the velocity of the/water through the Aqueduct; 
the surface fall through the duet had been reduced from about 3, feet, ^ta 8 
inches, and tl;ie wSter^sprfaco raised at thq lower end of ’the work by nearly 
3| feet. Thehmgatioivrequireinents of the 32,785 acres seryed by the Aque- ^ 
duct were provided for by a wooden trough carried <>vei the dainaged part of- 
Vhe work till the end of tM irrigation season^ after which the faUen wall was 
replaced by a stronger one''AB.d the'; whole of * the side .walls of t^e duct "^ere 
strengthened sufficiently to enable them to bear the pressure against them. 

The two prints opposite pages 72 aiM 83, from photoglyphs'by Mr. W. J. 
Howley, Efsq., Assistant Eiigineer, show the Aqueduct as it iiow is. 

In tluvgreat flood of Ocijober jj91. tlie Aqueduct was ontifejy submerged, 
but received only, very slight damage, paiticulara about which are given 
in the following extract from Inspection Notes of the Chief 'Engineer, for 
Irrigation, printed with P.M.G., No. 34, I., dated I4th Jamiary 1892 :— • 

‘‘ The .flood of October went right over this flue old work about 18 inches deep 
in the middle, and from that to 6 inches deep near the ends; the .greatest^ .differ¬ 
ence of level in the river above and below the work was 2*4 fAet. ^ The-only 
damage to the superstructure was the washing off of some of the'^shrface gravel 
and a little picking up of the concrete of the rigirt tow-path, and some slight 
injury to the railings. The rough stone flooring in river bed below the W'ork has 
on the left side of the river been somewhat disturbed and must be repacked; iu 
doing this it wfll be well to keep the surface down as low as possible taking care 
of course to make tlie junctions of the surface of the new and old pacldiig with 
gradual slopes and not sharp edges. Where the deepest disturbance is, opposite 
the first- bay, it will probably be advisable to put a row or two of piles in the way 
often done in dealing with troublesome places in the aniout aprons. A'reserre of 
stone should be invariably kept near each end of this work. The flooring put 
down in the last three years along the front of this aqueduct has added xuuch 
to its safety/’ 

The flooring refeiTcd to at the end of this extract was commenced in 
1888-r89, under the instmetions of Colonel H. B., Mead^ R.E., then Chief 
Engineer fox Iriigation, and finished in 1890—91 at a cost of Bs- 39,000. It 
is formed of concreto, 1 foot 6 inches thick and 15 feet 6 inches wide ; along tho 
front edge of this runs a rubble retaining wall 2 feet 6 incheB wide X 3 feet 
deep, resting on square wells 5 feet in depth. This was put down along 
the whole breadth of the river except oppoeito the three western arches of the 
Aqueduct, where the debris of the wall which fell in August 1884, as above 
described, had already formed a very effective apron. 

Tho print on the opposite page, from, a photograpli by Mr. Howley, shows 
tho appearance of the Aqueduct when the great flood above referred to was 
going over it. 


^ Erom Report by the late Colov.cl P. Montgomerie, B.E., with No. 911, T., tle-ied 

10th October 1884. 







OHAPTER VII. 

WORKS m TEE DELTA-SANCTIONS, EXECUTION, COST. 

Before Colonel A, Cotton left the district {see end of Chapter IV), he 
had obtained sanction for and partly carried out the works included in the 
following estimates: 

1. ‘ Cutting Dowlaishweram Channel (iiow^ known as the ‘ Main Canal, 
Eastern Delta ’), Es. 53,107 ; sanctioned 14th December 1849. 

2. ‘ Cutting Eallee ChanneD (now-known as the ‘ Main Canal, Central 
Delta’), Es, 34,014; sanctioned 14th December 1849. 

3. ‘Enlarging the Channel at the head of the Western Delta’ (now 
known as . the ‘ Main Canal ’ of that Section), the excavation of the Kakara- 
parru Canal, the constniction of a Lock at Narsapur, the improvement of the 
‘ (lostanadi ’ (a natural Channel, see Chapter 1) and of the/Vonkiah’ (a 
iSTative Channel from the Weydru, see Chapter I)—Rs. 76,397; sanctioned 
in April 1861. 

4. ‘Improving the Taliahaga’ (now pai4 of the Cocanada Canal), 
Es. 9,938; sanctioned in May 1851. 

Note.—Two * Locks had already been built on the Tuliabaga ‘ to jnake 
it navigable in 1848. 

5. ‘Works in the Central Delta,’ Es. 1,38,647; submitted in August 
1851, sanctioned 14tL February 1862. 

The chief items of this estimate wore— 

' Widening the Main duct from 10 to 15 yards.’ 

‘Enlarging and straightening’ the Gorinkala, and building in it two 
Looks and Weirs to make it navigable to theWainat^yam Godavari near 
Gunnaram. ^ 

Constructing a branch to irrigate 22,000 acres colled the ‘ Pallavolla 
Channel’ (now the Ainaldpuram Canal). 

Another branch called the Naggaram Channel (now tlie Gunnaram 
Canal:) 

Building a ‘large Aqxieduct for the passage af the same Channel 
over the Vainateyam Godavari.’ (This is the ‘Giinnnrnm Aqueduct ’ to 
which Chapter VI is devoted.) 

‘ Prolongation of the Naggaram Channel and its division into Chan* 
nels running along the banks of the Vasista andWainateyam Goddvari 
respectively.’ 

6. ‘Works on the left bank of the Gddavari’ (Ca., in the ‘ Eatr^tern 
33elta’), Rs. 1,76,357 ; submitted in 1851, sanctioned 14th February 1852. 

This estimate appears to have been reduced from one sent in some time 
before.for Rs. 2,83,630, of which it is said t “ the leading idea ” . . , . 
was the p,rovision of irrigation for 240,000 acres ” . , . . “ and the 


* See letter 299, dated'20tli May 1855, from tl\e Chief EoghiGcr to the S^ecretary to 
(roveriuneat. 

f ‘Narrative of the Gddayari By stem,' paragraph 21. 
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completion of navigation of tto Main, now termed the Bank, Canal to tli' 
tide waters of the Eastern GodAvari.’’ The reduced estimate provided for 
‘‘the excavation of the Bank Canal towards Yanam in French territorj^; the 
Ooringa Canal to meet tide water at that place; the Injeram Canal with its 
head on the Coringa Canal and running towards Y'anam ; and the Mnnda- 
petta Canal taking off from the end of the Main Canal and joining the 
Coringa Canal. Various other subsidiary works, such as locks and 'calin- 
gulahe where required, branch and minor irrigation channels and improve- 
nients to the Cocanada and Samalkot Canals, were also included in this 
estimate, but the individual items are not known/’ 

The Canals and Channels of these estimates provided for distribution of 
water to some parts of the delta, but were quite inadequate to make full use 
of all that the ooustruotion of thd'Anicut rendered available. Colonel Cotton 
of course foresaw that much more than was included in these estimates would 
be necessary, but probably he considered that before the financial success of 
what had been done became apparent, it would be impolitic to raise alarm 
by giving an indication of the large sum that would have to be spent to 
fully carry out his groat scheme. His staff also was sinall and overworked, 
and it was theroforo not possible for hmi to submit anything like a com¬ 
prehensive project in detail for the whole delta. He therefore sent in from 
time to time merely such estimates as were more imi)Qedi.ately required. 
Even BO, we found difficulty in getting the sanctions he asked for. Towards 
the end of the time when he was in Engineering charge of the Grbddvari 
District, and whilst he was Chief Engineer, the records teem with remon¬ 
strances from him, and with ‘minutes,’ ‘notes’ and letters by Governors, 
Members of Council, Boards and Secretaries, noM^ wrathful, and new penned 
more in sorrow than in anger, on the subject of the surprises which Colonel 
Cotton was springing on them in his demands for, what they considered, 
unexpected developments of the original scheme, or to cover expenditure 
incurred on work which hud not been sanctioned, of had been much altered, 
or largely excoedecl, whilst in execution. For instance, in November 1852 
Colonel Gotten, then Chief Engineer of the Presidency, addressed the 
following letter to Government direct instead of tlmmgh the usual chamiel, 
the Board of lie venue. The letter is given in extemo as being interesting, 
as well as highly characteristic 

"•1. Five wQok>s having cow passed without any notice having been take a of 
the estimates for further works in the'Western part of the Delta of the Godayeiy, 
and fearing therefore that we shall be again subjected to the evils which have 
twi (38 before happened during the |>rosf>oUtioii of this project, viz., the delay of tlm 
sanction of the works till the working .season was already well advanced, leading 
to the greatest confusion and unnecessary expense as well as to needless delay 
in the execution of the works, 1 have the honor to submit the foU-uving remarks 
on the siibject and earnestly to request if possible iminediato attention to them, 

‘*2. The ^Yliole proj'ect having been already sanctioned by the superior 
authority, and noW the most perfect success having, attended the execution of the 
works, and far more advantage having been obtained from them than could 
poaaibly have been hoped as shown by the statements that have been forwarded, 
as Avell as by those now appended, I have fully hoped that all oppoeition to this 
great undertaking was now at length at an end and that the money required for 
the prosecution of the works would be sanctioned wdthout any delay as fast as it 
could be expended, and I have not considered it necessary to do anydiing further 
than simply report progross and results etncl forward the e.stimates, as we were 
prepared to caiTy on the execution of the works. 
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^‘3. The liistory of this project so far a® the execution of the works is coii-* 
earned is as follows* The project "was sanctioned by the Hon’bie Coiirt eaidy in 
1847. The sum then aonlied for w 42- 1 in fii.r rn n IAr1 i n d « i 1 /u «.i vtl i^. n f 


The STOu then a[>plie€l foi was 4| lacs estiTtiaterl in detail for the ament 
with a rough estimate of 12 lacs for the romainder of the works. The woxdcs 
were accordingly commeuced before the middle td' that yoar and prosecuted vigor¬ 
ously during the whole of 1848.- By the end of the working season the failure 
of the anicut estiinate was ascertained and a further estimate of 4-ii:,: lacs was 
therefore forwa,rded. I need only remark here that this failure was entirely 
owing' to the vast extent of, the works so much beyond anything' that have feve'r 
been undertaken before carrying works across the bed of a river 4 miles broad and 
the extra expense arising from which have-been quite miscalculated, and to the 
inadequacy of cur means especially in respect of "Railway waggons to jn’ovide 
the material in sufficient quantities. Though the wmrks were thus left in a most 
critical state, exposed uniinislied as they were to the freshes, only a small sura 
was sanctioned for the importanf imrpoee of keeping the establishments together 
and doing anything that might be necessary to secure the work, and When 
tliis sum was exhausted further auras were withheld, so that no large body of 
workmen could be kept together or suffleieot materials prepared for the following 
season. The officer was kept in a state of complete uncertainty, and it was not 
till the month of February when the cold season was over and the freshes were 
again approaching that sufficient means were placed at his disposal for the works. 
Half of a season was thus lost and tho works needlessly exposed again to the 
freshes in an unfinished state, while all tlmt vims done was of necessity executed 
under the greatest possible pressure of haste, in order to put it even in a toler¬ 
able state before the .river filled. By the greatest exertions tlurough thp excessive 
heats of May and June (the thermometer generally above 100 in the sliado) Gaptain 
OiT succeeded in placing the work in .such a state that no serious mischief ivas 
doiie. In the following season the anicut was placed in a state approaching to 
eompletion, but from the officer in charge of the division being obliged himself 
to j^TOorintend the actual work on account of there being none but young officers 
besides, his time was wholly occupied in that manner and scarcely any progre,Ss 
was made in cutting the Heads of the channels and none at all on planning and 
estimating the minor works. From the severe trial to which the Western branch 
of the work was exposed in that year, the overfall over it being much greater 
than had been anticipated, it was deemed safe to lengthen it, and an estimate 
was prepared and submitted again many months passed before the money was 
ordered for this work and when it ca.me, it « as quite too late to • - ' k ork. 

so that that branch was agmn exposed to the same trial as before, ' ri.u« , not in 
expectation of such dealing with the work done everything I could think of, to 
seoure the. work independent of its being lengthened, the probability is that there 
would have been an accident which would have 'cofst as much money and lost us 
a gi'oat part of the season again. 

‘‘4. In the meantime the only two experienced officers, besides the Senior 
Assistant, wore removed, and several of the European Non-commissioned Officers, 
and they were not replaced, by whio.li the -work -was seriously hindered, 

“5. Of the further estimates that were submitted in 1861, after many weeks 
one was returned refused, leaving us in expectation that the-other .would also, 
and thus entirely preventing us from making any satisfactory arrangements. 
At length, however, when the working season was well advanced, the further 
estimates were sanctioned, but in the meantime the season for mal(it)g our pre¬ 
parations wa.s lost, and we had to choose between losing the }■ ear or again 
pressing everything on with the utmost haste to get our works” in a state to 
sustain the monsoon. As anything was better than delay, the latter alteration 
was adopted though it must be acknowledged at greaf risk: The gweat aqueduct 
especially, of 49 arches, had to he carried on without any materials collected before¬ 
hand, the hutting for 5,000 people to be erected and every sort of preparation to 
be made. By the wonderful energy and talents of Lieutenant Haig, who alone 
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workmen without any other officer, and though at a 
great and otherwise imneoeasary expense, the w'ork was in five months in a state 
to allow of the freshes passing under it, and in the following month it had to 
stand the trial of an almost unprecedented flood. 

“ 6. Tiins, notwithstanding these most unnecessary delays and conseq^xiont 
dilficiilties, the works have been executed with the most complete success and the 
results have bemi beyond all expectations. Already the revenue has increased 
GJ lacs ami the exports 6|- lacs; of course the question will he asked, but is 
this owing to the aniciit ? The average coUectious of the pre'sdous six ye % were 
^ 19J lacs; it has increased since begun on an average a lac a year, b' ng uOxY 

2 G lacs ; siudi an increase was ever seen in any district before, and if it was not 
owing to the aulciit, it is certainly the most wonderful coincidence,* 1 have 3m 
doubt that almost the whole of this is either directly or indirectly owing to these 
' works. A great part of it is dn'ectly produced by them, vi?.,' by land being 
watered, drained and protected from river floods ; one village (Biccavole), for 
instance, which yielded up to the year it received water, on an average Es. 2,900 
a year, immediaWy improved till it uow yields nearly 10,000 rujiees. It must 
be observed too that those years include two of the’severest floods that ever 
occurred both greater tlian any on record, such floods-as would hay© previously 
reduced the revenue much below the former average. Indirectly the works have 
affected the revenue— 

Fird .—Most materially by the e^tpenditure ; - 

Second .—By the means of transit afforded by the canals to a Delta 
before nnxirovided with a single mile of road possible in the monsoon ; 

' ‘ TAiW.—By tlie additional capital already received through the increased 
pi’oriuce and consequent capital thrown into the district, the people 
are now greatly ( iiriched and able to turn to better account all the 
advantages they have from rich land, abundance of water, &c.; 

And this in a most important degree too by the encr ging 
stimulus given to the district by the substitution of hope for v^wopond- 
ency and also by th‘^ excellent effect of eniploying a large portion of 
the laboring classes upon a variety of work under European saperin** 
tendence. 

*‘ 7. In fact there are a dozen ways in which such an undertaking throws Hie 
and e ' ' a district in the state of hopeless torpor that this was. 

8 . I have given this outline of the operations to show the circumstances ^in 
which the officers have been placed throughout th<^m. From the beginning to this 
time itiias appeared as if the works were on the point of stopping altogether, 
notwithstanding the continued success, and the most splendid results such as 
certainly have never been seen in any .province in India yet. It cannot be said 
that any of these delays were necessary from w^ant of funds, for the works them¬ 
selves have much more than supplied* the funds. Not a rupee has been sent to 
the district, on the contrary it has paid lacs to the general treasury more than it 
would have done had no part of the revenue been expended in public works. 

9 . What I would now therefore request of Government is that they will at 
onee sanction the money for the present esfcimat(%ind for others as fast as they 
can be prepared, unless, of course, the planning’of the works appears to them 
so doubtful os absolutely to require that they slkuild have more satisfaction on 
that head. I don^t ©xj)eet, however, that they will-be refused on this ground, 
and whatever examination is required to bo macTe on other points can as well 
be made Avhile the works are under execution. 

10 . I take it for granted that the project will certainly be now prosecuted 
to a conclusion whatever happens. I cannot suppose that the Hon^ble Court 
wdll counter-order a work .they have actually sanctioned w^hen every possible proof. 
of success is already attained. 




superintended this mass of 
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11. Should this point not he considered, I have the honor to request that 
the Q-ovemment vrili he pleased to forward my present remonstrance by this mail 
to the Supreme Government. The working season has already commenced, so 
that there is now not a day to be lost, and 1 feel fully assured that upon 
Government’s earnest recommendation, the Supreme Government will give it full 
authority to prosecute the undertaking with vigour and to expend whatever sums 
are necessary upon it without delay. 

“ 12. I must confess that I have been greatly disappointed in the results of 
the works in one respect. I thought whatever doubt there might be about so new 

undertaking at first, whether as to its execution or its results, we shouW long 
t afore, before we have had such proofs as we have now been favoured withiboth 
oi‘ their stability and their returns, have had the reward of security that the 
Government were entirely satisfied on both heads in the perfect readiness with 
w'hieli the estimates for the remaining works were sanctioned and the cordial help 
given to the officers in every way and especially in not paralysing their arrange¬ 
ments by delay in ordering the necessary funds when they could be paid out 
of the present profits of the works. 

^ ‘ 13. What I wish especially to submit is that the sanctioning of the estimates 
without delay is quite compatible with any inquiry that the Government may 
think proper to institute in the matter. The w^orks must be executed so far seems 
clear, and their being deferred while it will certainly cause additional expense, 
risk and loss of revenue, cannot, so far as I can see, assist the inquiry respect¬ 
ing what has been done unless, as I have said, the planning is questioned which 
I do not expect. 

*‘14. I should not omit in this paper to mention that the prosperity of Eajah- 
mundry has now as sound a foundation as possible in a foreign trade of the 
safest IdnL It has now six staple articles of commerce, viz.— 

(1) Sugar to England, 

(2) Eice to Bourbon, England, and Erance, 

(3) Gram to Bourbon, 

(4) Tobacco to various places, 

(5) Hemp to England, and 

(6) Oil-seeds to England and France. 

“ 15. For all these there is, as it were, an unlimited market and by them 
the district is connected with rich countries in whose wealth it must of necessity 
partake by this means. 

** 10. With respect to the subject of inquiring into the progress and results 
of the project, I most earnestly request that a thorough inquiry maybe made. 
Perhaps the Supreme Government might approve of a suggestion that . an officer 
should be sent from, Bengal, who could see the works Mmself and examine on 
the spot their effects upon the district. My disappointment is that too little, not 
too much, intereat has been shown respecting the works. Not a single person of 
any rank or authority has yet found time to visit the district and thus obtain 
such a conviction respecting its improvements, as no statement! or reports can 
ever produce.” 


' Btatmeni showing the mine of goods exported hy sea from the District of Eajahmmdry 
from the year 1843-44 to 1850-51. 


1848-44 

1844-46 

1846-46 

1846- 47 

1847- 48 

1848- 49 

1849- 50 
1860-61 


6,33,991 

7,29,287 

9,06,554 

13,63,503 

10,96,397 

10,66,727 

9,76,719 

13,96,226 
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Statement showing the Revenue^ deducting the Expenditure on Public Worh^ 
in the District of Bajahmtmdrg. 


Tear. 

Total 

CJolleotion. 

Expense 

on 

Pnblic 

Works. 

• Net 
Revenue. 

Increase 
above 
average 
of six 
years. 

Total 
increase 
to the end 
of each 
year. 

Bifferenoe bet¬ 
ween six years’ 
average and 
each succes¬ 
sive year not 
reckoning 
expenditure. 

1835-3S ... 

Rfl. 

19,83,888 

RS. 

5,654 

KS. 

19,78,234 




1836-37 ... 

21,43,769 

9,017 

21,34,762 

... 



1837-38 ... 

19,94,614 

6,948 

' 19,88,666 




1838-39 ... 

15,54,148 

16,917 

15,37,231 




1839-40 ... 

17,13,201 

19,772 

16,93,429 




184^1 ... 

16,38,767 

40,833 

16,42,933 




1841-42 ... 

19,23,702 

17,166 

19,06,586 




1842-43 ... 

18,77,746 

12,268 

18,65,486 




1843-44 ... 

19,86,148 

37,858 

19,48,289 




1844-45 ... 

20,37,368 

84,187 

20,03,170 




1845-46 ... 

20,91,086 

44,734 

20,46,350 

. . -.J 




Average of 

6 years ... 

19,33,301 


...1 . . ' .1 , 

19,02,136 




1846-47 ... 

22,19,098 

2,44,182 

19,74,913 

72,776 

72,776 

2,85,797 

1847-48 ... 

22,73,486 

3,45,561 

19,27,844 

25,708 

98,484 

3,40,184 

1848-49 ... 

23,18,180 

2,20,611 

20,97,569 

1,96,433 

2,93,917 

3,84,879 

1849-60 ... 

•22,02,984 

2,55,06? 

19,47,886 

45,750 

3,89,667 

2,69,683 

1880-51 ... 

24,81,700 

3,05,143 

21,76,557 

2,74,421 

6,14,088 

5,48,399 

1851-52 ... 

25,90,000 

2,19,571 

23,70,429 

4,68,29.3 

10,82,381 

6,66,699” 


* Year of unprecedented flood in the Godavery by which full a lao of rupees of revenue 
was lo9t. 

# 

This called forth an angry minute by the Governor, Sir Henry Pottinger, 
and a Q-ovemment Order which states that “The Governor in Counoil has 
read with surprize,” &o., &c., “ and regrets that this officer,” Ac., &c. The 
Bfimn Government Order also declares that the Goveniment is “ not prejjared 
to sanction any further outlay except for the completion of works exclusively 
for the purposes of Irrigation.'’ Indeed, it was scarcely possible that matters 
should run smoothly. On. one hand was the Enthusiast, whose genius and 
special knowledge enabled him to see clearly that what he proposed to do 
was in the best interests of Government as weU as of the people, and who was 
impatient of any delay ; on the other hand were the controlling powers who 
held the purse stringi, and whose duty it was to check too hurried an advance 
along a path, the issue from which was to them ohsoiire. 
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^ The general state of progress about this time as regards the means of 
ntiliting the Anient water is shown in the acoompanying map* prepared 
by the Cml Engineer, G6d4yari Pistriot, early in 1858, and to supplement 
the inforraation winch can be gathered from it, the following extracts are 
given from “ A Report of the Chief Engineer (Colonel A. Cotton), dated 23rd 
February 1853:— 

I left Madras on the 3rd March, and landed at Oocanada on the 7th,^ and 
proceeding up the Thooliah Bagah channel in a boat, I met the Civil Engineer 
on the way, who retarned with me to Bowlaisweram. I remained in the district 
tiU the 28th.» having in the meantime in company with the Oivil Engineer navi¬ 
gated the Samiilcottah channel, th% Eastern main channel as far as the new lock 
near Alamoor, 16 miles from Dowlaiswaram., the Bailee main channel, and 
Nnggarnm channel to within four miles of the sea, 44 miles j the Western main 
channel, Weyairoo, Tenkiah and Beemarum channels, to near Beemarum. in the 
"Woondee talopk, 84 miles ; and a branch of the Weyairoo to the Colair, crossing 
which I landed within five miles of Ellore.” . . . . 

With respect to the progress of the works; commencing from the eastward^— 
the Samulcottah channel, which had, been stopped short at the ontside of the 
town, has been carried round it, so as to discharge its surplus water into the 
Yelairoov As a proof of the use and ehect of these channels in navigation, a 
permanent store has been constructed near the^ towii for the collection of jaggery, 
from whence it is to be transmitted by the channel to the Bajahmundry sugar 
works, to which it had formerly to be conveyed by land. The tise of this channel 
for the jaggery, and of the Thooliah Bagah to convey the sug-ar to Oocanada, 
wiE make a difference of more than £1 a ton; a good instance of the effect of 
communications in helping India to compete with other countries in foreign 
markets. In the Thooliah Bagah, the new lock and cutting away of the great bend, 
above 10 miles from its head, has been completed ; by which the water has been 
retained at a higher level, to throw a better supply into the Samulcottah channel, 
and also into the branch now about to be cut in the opposite side of the Thooliah 
Bagah. The only work of any consequence now required to this most impoiTant 
line of channel is the opening out of the last two miles by the Kottah Calwah, 
from the Covoor lock to Oocanada, to avoid the winding and shallow tide-water 
channel by which the boats at present proceed, and also to convey ‘ fresh water 
to Oocanada. This cut will now be completed. Several new villages have been 
watered from this channel this year, by branchee planned and executed by the Native 
Superintendent, with a considerable addition of revenue in consequence.’’ , 

‘‘On the line of the Coringa ohamiel the Alamoor lock has been nearly aom* 
pleted, and the channel exit from it three miles towards Coringa. The continuation 
of this work with its ttmiiels and locks, which had been stopped when the 
Government refused further funds, will now be prosecuted. The officer in charge, 
however, after the difficulty and confusion caused by the sudden determination 
of Government to stop the works, was afraid to proceed vigorously with them, 
lest, when he had collected four or five thousand people, he should again have 
to disperse them. I urged him to proceed as if he was quite sure of tjxe 
cordial support of Government, in the hope that before the sum now ordered 
w^as expended, the^ would be satisfied that there was really no ground whatever 
for stopping or ©v^n delaying the works.” ... 

In the Central delta, the aqueduct has been completed, with the exception of 
the towing path. The channel above it, which had been almost destroyed by the 
river breaking in upon it in the flood, has been put in complete order, the main 
channel leading from it has been continued to tide-water, within four miles of the 
sea, and several miles of branch channels have been cut. It was highly interesting 
to pass over this aqueduct in a boat, and see an ample stream of water thus thrown 


* Taken from Baird Smith’s ‘ Irrigatim in 
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into the xiohest part of the district, in the height of the dry season, when a year 
before not a brick had been burnt towards the erection of this large work, 800 
yards long, and 28 feet wide. The work was in perfect order, and is used as a 
bridge, though the side walls are only t^o feet and-a-half wide. The Civil 
Engineer purposes only to widen one side of these this year, by a stone coping 
to render it safe as a foot bridge, which will be snihcient for present purposes, 
and will leave him at hberty to execute some other work more urgently required. 
Below the aqueduct the channel soon begins to flow tliroiigh plantain and sugar 
gardens ; and innumerable temporary sluices have been made in the banks, to lead 
the water into them. It has reached them in time to admit of a considerable 
extension of planting of sugar this year. One person had cut his whole crop for 
plants, and had made no jaggery. A gentleman, who has sugar works on the 
bank of the channel, informed me that there would be a good deal of additLonal 
sugar planted this season. I should mention that, from the posts not being yet 
carried the whole length of the annicut, sufficient water is not yet thrown into the 
Eallee main channel fully to supply its dependent channels, and the water in 
the Naggarum channel is, therefore, in general a foot or less below the level 
of the ground; so that they still have to raise it a little, to bring it upon the 
lands immediately adjoining the channel. This will soon be corrected. 

Nothing of airy consequence has yet been done for the eastern side of the 
Central tract, forming the talooks of Bailee and Amlapoor : water is, how^ever, 
thrown into its old channel the Cowseca, and passes by it to tide-water.’’ 

‘‘‘On the Western side of the Delta the New Works besides the New Look 
at Vkeswaram. are: the extension of the river bank channer to tide-water near 
Nursapoor; the completion of the lock near Kakarapurroo, and the clearing of 
the Nukkalah channel leading from it to Nursapoor; the Palkole channel leading 
from the Bhoopiah to Nursapoor’; the completion of the double lock and calin- 
gulah at the end of the Yenkiah channel, and of the embankment of that channel; 
the cutting of the large drainage channel from the Weyairoo at Pipparroo direct 
to tide-water near Beeinarum, and that of the other drainage channels near the 
Oolair. The communication with Nursapoor is not yet completelj open. The 
lock at the lower end of the Nukkalah must be built to make this quite efleotual; 
but when a little more work has been executed in clearing the Nukkalah, the 
water will be turned into it, and, I am in hopes, will make a practicable navigation. 
The connection of the port of Nursapoor with the rest of the district is very much 
required. The same also is the case with the central part of Oondee. The Sub- 
Collector steites, that the want of water communication with Cocanada has been 
a great drawback to that talook this season. There will soon be one through the 
middle of the talook. The completion of the Purimillee lock at the end of the .. 
Yenkiah, is very impoitant: it makes the communication good into the Colair, 
and the lower part of the Weyairoo, 

A great deal of water is now carried through these talooks, and led to the 
land by these channels; and the Sub-Collector gives a most satisfactory account 
of their improvement.” ... 

‘ It was highly satisfactory also to me f|l^^see so oonsiderabie progress made in 
. cutting the great chf^iels for draining the country near the 

Oolair drainage. Golair. About ^.if^arter million of cubic yards of earth had 
already been executed, and about 4;t)00 people were at work upon them. They 
will) I hope, be able to complete a million cubic yards this year, and thus open 
the two main lines to a considerable breadth. This alone will have so powerful 
an effect, as to relieve this tract effectually, while the rains are moderate; and 
I have no doubt that it will give a new character to the cultivation of this tract 
this year, by enabling the people to begin their eultivatLon much earlier.” 

From about this time the success of the works became so apparent that 
money was more readily granted for their development. The chief sanotions, 



\VOKKS IN IKE DELTA—-SANCTIONS, &C. H 

those stated at the beginning of this chapter, up to 1868-69, -will be 
found in the foUomng sta^tement 


Year of 
sauotion. 

Work. 

Amount. 


Widening Samalkot Canal, Eastern Delta .. ... 

ns. 

48,227 


Second Supplemental Estimate for Works, Central Delta 

16,990 

18S3-54< 

Widening Main Canal, Excavating irrigation and drainage channels, 
and building 110 Irrigation slnices, Central Delta. ... 

68,403 

Works in the Western Delta 

71,382 


* Kadeyapulanku Look, Coringa Channel ’ (in portion now known as 
Bank Canal) .Eastern Delta). This look was removed when the 
‘ Completion Estimates * W'ere carried ont .. . 

9,774 


Completing the Eastern Branch Channels 

1,11,903 


Minor Channels, Eastern and Western Deltas 

41,743 

1854-56*1 

Branch Channel from Telpiir to Mogalturru, Western Delta. 

6,250 


Drainage Channel from the Gostanadi, Western Delta 

7,260 


Ellore Navigation Canal, Western Delta 

2,87,644 

1856-56 \ 

Harsaptir Canal, Western Delta. ... .. 

1,13,199 

Minor Irrigation and Drainage Channels, Western Delta 

21.000 

( 

Building a tow-path on each side of the Kaggaram Aqueduct 

23,360 


Canal from Sainalkot to Tuni. (This was never carried out) 

2,34,305 


Navigation Canal, Samalkot to Cooanada j Eastern Delta 

1,17,339 

1866-57- 

SuppJomental Estimate, Naraapur Canal; Western Delta 

67,280 

Improvement, Undi Canal ; Western Delta ... ... 

5,560 


Improvement, Akeed Canal's Western Delta ... ... ... ... 

4,820 


, Forty-seven crossing places on the Cooanada and Samalkot Canals... 

5,520 


Navigation Canal, Dendaldr to Perikeed. (This was an extension of 


1857-68- 

the Ellore Canal sanctioned in 1854--55. Only about 4*} miles of the 
extension wore situated in the Gdd4vai'i system, which tenninatos 



at Ellore, the remainder forming portion of the Xistna system of 
..Canals. The sanction for the Gddavari portion of this extension 
amounted to about Bs. 45,000) ... 

1,34,836 

r 

Prom 1857 to 1862 orders were in force restricting expenditure in 


1858-62- 

consequence of the ‘ M utiny * and the only sanctions given wore 
to cover excess expenditure on works previously sanctioned, the 
more important of these being— 

Excess expenditure on the Narsapur Canal (Western Delta)... 

30,407 

To complete the Look at the end of that Caiial 

23,500 


Excess on estimate (Rs, 1,17,339) sanctioned in 1866-57 for 
Canal, Samalkot to Cocanada ... .. .. 

20,937 

L 

Excess on estimate (Re, 9,774) sanctioned in 1863-54 for 
Kadeyapulanka Lock . 

3,311 

1862-68 

Improvements of Tenkiah and Weyeru Canal, and Akeed Canal, 



Western Delta 

80,120 


Enlarging Mundapetia Canal, Eastern Delta (afterwards included in 
the ‘ Completion Estimates') ... ... 



41,960 

1863-64. 

Building Look and Weir a short distance Ibelow' the Gunnaram 

Aqueduct, Central Delta ... ... ... . 

9,350 


Enlarging the Samalkot Canal, Eastern Delta. 

84,000 


Supplemental Estimate, .Ellore Canal ... . 

4,928 

1866-67.,. 

Provision for Cross Drainage Works, Ellore Canal 

1,04,000 

X868-69 ) 

Revised Estimate, Samalkot Canal (to take the place of the one for 
Rs, 84,000 sanctioned in 1863-64). This was afterwards included 
in the ‘ Completion Estimates *... ... ... ... 


1,31,200 

.. ^ 

Adding additional out-stone apron to Vizeswaram TJnder-sluices !!! 

9,720 



























hiistoby. 



Towards^ the end of 1866 the Secretary of State had sanctioned the 
adoption of the general principle of supplementiBg the ordinarj^ resoiircee of 
Government by means of loans for the construction of * Productive IiTigation 
works.’ The expenditure on such works had hitherto been met from ^ Ordinary 
Imperial Funds/ but from this period ‘the outlay’ was classed under either 
‘Imperial Extraordinary ’ and met from 'Loan Funds/ or under ‘Imperial 
Ordinary’ and met from current revenue, according as it was incurred on 
important works requiring the sanction of the Government of India, or on 
small works sanctioned by the Local Government.” 

For the desultory patching which had to be resorted to when expenditure 
was regulated by what might be available year by year from current revenue, 
it was now possible to srmstitute a comprekensivo project for development 
and improvement, to oairy wliioh to completion funds could with certainty bo 
continuously provided. Advantage was at once taken of this, and estimates 
were prepared for extension and remodelling of the G6d4yari Works to &t 
them for the ineroasing demands of Irrigation and 3S avigation, and for the 
proper Drainage of the Delta, which had not previously been sniRoiently 
attended to. 

These estimates, which were submitted separately for each section of the 
delta, were called the ‘ G6davari Completion Estimates.’ A convenient 
title, though, of course, not strictly accurate, as from the nature of the case, 
there could not he absolute finality about such estimates. 

The first estimates (for the Eastern and Western Deltas) were sent in hy 
the then Superintending Engineer Captain J, G. Eyyes, E.E., in 1869, but 
they were returned for revision. They were remodelled, the one for the 
Eastern Delta by Mr. Sage, Executive Engineer, and that for the Western 
Delta by Mr. J. W. Euiidall, Executive Engineer, and were submitted by 
Major (now General) J, F. Fischer, H.E., then Acting Superintending Engi¬ 
neer, whose reports accompanying them are embodied in r.M.G., No. 233^5, 
dated 28th September 1870, and No. 768, dated 14th March 1871. They 
wore reviewed and to some extent altered hy Major (now General) J. Mullins, 
R.B., then, and for many years afterwards, Chief Engineer for Irrigation, of 
the Presidency, to whom much of the general excellence of the ‘ Gompletion^ 
Project Works is due. 

The ‘ Completion Untimate^ for the ‘Eastern Delta,’ Es. 13,14,000,t was 
sanctioned by the Government of India in May 1871; that for the Western 
Delta, Es. 13,04,640 t in August of the same year. The following is a 
condensed description of what these estimates provided for; the amounts 
under each head will be found in column 2 of the ‘ Abstract Comparative 
Statements ’ given furtber on when dealing with the revised estimates. 

EAStEEN DELTA. 


Improvements to Head Sluice, 

Providing proper shutters and gearing; this was carried out in the manner 
described in Chapter V. 


* l^arrative of the Gtid&'vari Delta systemy paragraph 24. 

t Main items will be found in the ‘ A.bstracfc Comparative Stojtements * given liirthei? 
on >vheu dealing with the JRevieed Oomjpletion £Himateet 






WORKS IN THE DELTA—SANCTIONS, &C, 

Main Oanal. . 

BnlaxgemeDt to make it capable of carrying, with a velocity of from 1-6 
to 1*7 feet per second, the following quantities of water, viz.: as far as head 
of Batik Omial 2,912 oiibio feet per second for the total area of 188,170 acres 
proposed to be iirigated; from there to the 8amalkot Canal offtake^ 1,479 cubic 
feet per second; thence to the Mundap^tta Canal offtake^ 1,063 cubic feet per 
second; and from that point, 581 cabio feet per second on to the Cocanada 
Oanal. 

Bank Oanal. 

{a) Earthworh to fit it to otery the water for irrigation of 40,399 acres, 
and for the Coringa Canal irrigation also, as far as the head of that oanal. 

(/>) Four Second-'Clms Locks and their Weirs. 

(c) Building one new, and altering one old, Surplus Weir. 

Cocanada Canal. 

(a) Earthworh to fit it to carry the water for irrigation of 38,761 acres. 
(hS Four new Fir si-class Locks and their Weirs. 

{c) Twenty miles 3Iinor Irngaiion Channels. 

(cl) Thirty Bead Shices to Minor Irrigation. Channels. 

Saiualkot Oanal. 

*{a) Earthioork to fit it to carry the water for 27,700 acres. 

(i) ^ Escape^ ox ^ Surplus^ Weir. 

(c) Forty-five small Bridges over Inlets. 

M) Distributaries, with then* Head Sluices, Culverts, '&c. 

(e) An Iron Girder Bridge over the canal at MUctpad (part of cost was 
^ Local Road Fmds^). 

: , . * - Mttndapetta Canal. 

EariJmork to fit it to carry the water for 32,155 acres. 

^wo Second-class Locks and their Weirs, 

(c) Minor Channels with their Masonry Works for distribution of water. 

Coringa Canal (branching from Bank Oanal). 

(a) Earthwork to fit it to carry the water for 32,257 acres (exclusive of 
Injeram Canal). 

(b) Altering the Ahmiir Lock. 

(c) Neic Weir for Alamiir Lock, 

(d) Twenty miles, Distribution Ohannels. 

(e) Thirty Sluices, Sfc., for Distribution Channels, 

Injeram Canal (branching from Coringa Canal), 

(a) Earthwork to fit it to carry the water for 16,897 acres. 

(li) Tidal Weir at end of oanal. 

(c) Minor Channels and Masonry Works, 

Bicoavole Drain. 

Improving, to^onvey to the YeMru near its end, the upland drainage 
passed across ihe Samalkot Oanal and the surplus from that canal and its 
Irrigation. 



ENGINEERING BXSTOBY. 

Tdliabaga Drain. 

When the delta works were first carried out, a considerable portion of the 
original Tuliabaga was incorporated in the Oocanada Canal, leaving the country 
which the Drain, even in its natural state, seiwed but imperfectly, worse off than 
before. This estimate provided for making an almost entirely new ohannel 
to efficiently drmn the tract between jjxe Cocamda and Coringa Canals and 
for a Surplus Weir into the drain at its head from the Oocanada Canal. 

Takee Drain. 

The improvement and considerable enlargement of a natural tortuous and 
inefficient channel for drainage of the tract between the Mundapetta, Bank 
and Coringa Canals (the surplus water from which is taken under two aque¬ 
ducts on the last-named Canal), and also for the whole of the area enclosed 
by the Coringa, Bank and Ingeram Canals. 

Eest-hotjsks. 

Five Buildings, primarily for the use of Canal officers when on inspec¬ 
tion duty. 

WESTEEN DELTA. 

Improvements to Head Swjige. 

Providing proper shutters and gearing; this was carried out in the 
manner noted in Chapter V. 

Main Canal. 

Improving the portion known as the ‘ New Apparao Chord-line ’ so as to 
facilitate navigation and enahle.it and the ' Old Apparao OhanneV to carry 
in all 8,945 ouhio feet per second. 

Kakaraparbu Canal. 

Improving so as to fit it to carry without too great velocity for navigation 
1,650 cubic feet per second for 1| miles to the Gostanadi head, and beyond 
that, 1,200 cubic feet per second to its end, where it bifurcates into the Bank 
and Narsapur Canals. 

Q-ostanadi and VelpiJb Canal. 

(a) Improvingjthe natural drainage for about 14^ miles. 

( J) There building a Weir near Velpfir across the Hostanadi to hold np 
the water so as to reduce the sttrface fall for navigation to about 6 inches a 
mile, with a capacity for irrigation water of 450 cnhio feet per second. 

(c) Making a cut from al jve the weir to an existing ‘ Velpfir ’ Irrigation 
Ohannel, and improving that channel for 15 miles to the Baswaraokodn, so as 
to make it navigable to that point and capable of carrying water for 36,200 

acres. _ 

(d) One Second-class Bock and Weir at the G-ostanadi head and another 
Bock and Weir at Penumanira about 21 miles from the head. (This Look 
and Wey were built at Mamudur about 2i miles further down.) 




WOBKfil T5T THE DELTA—SANCTIONS, &0. 


{$) An Aqueduct to carry imgation water over the- BaswaTaokodu, with a 
Surplus Weir and Drop below it. (These were never built bemg etiperseded 
by other arrangements under the revised estimate.) 

(/) A ’ Surplus JFer near the Bozukodu. 

{g) Minor Masonrij Works, (The aiTangements at end of the Velphr Canal 
were much altered in the revised estimate.) 

Bank Canal. 

(a) Earthwork to fit it to carry the water for 28,800 acres (starting at its 
head with 337^ cubic feet per second), and to make it navigable to its then 
intended end at Doctipatla, aibout 23 miles from its head. 

(h) Three Secoytd-cUss Z^cJcs with their WeirSy at KhandavelH, Koder, andt 
at the then intended end of the canal, dropping it to the Gr6d4vari, where tidal, 
near Dodipatla, 

{c) A Surplus Weir into the ^Nakkala ’ in the second mile of the canal . 

{(i) lyinor Ohmneis ivith Masonry Works ior distnhution, 

Nabsaeur Canal. 

{a) Earthwork for extending the canal for both Inigation and Navigation 
from Narsapur to a tidal creek near MogaltuTm. 

(fc) Six First-class Locks (one of them a tidal Lock at the end) with their 
Weirs. # 

(c) Mimr Channels with Masonry Works for distribution. 

Ellobe Canal. 

{a) Earthwork to fit it to carry the water for 48,200 acres (exclusive of 
the ^ AUili GanaV which branches from it a shoii distance below its head) 
and for making proper towing paths to facilitate navigation. 

{b) Two Large Distributaries known as the ^Mid’ and ^Low^ Level 
Channels the former Es. 64,180 and the latter Es. 19,290. . 

(p) Three large Draiim.ge ChanmlSy known as (1) ‘ Pandikodu Drain ^ (Rs. 
59,530), (2) ‘ Drain from miles of 'Mid Level Channel and Sundry drains, 
(Es. 24,000), (3) *The Drainage Diversion ’ (Es. 21,700). 

Attili Canal (branching from Elhre Canal). 

(а) Earthwork to fit it to carry near its head the water for 3^,330 acres, 
and to be navigable as far as the large village and market of Attih*. 

(б) Two Second-class Locks and their Weirs. 

(e) Surplus Weir at 10 miles down the Canal capable of discharging 225 
cubic feet per second into the Gpstanadi below the Velp^r Weir, 

(d) Minor Channels with Masonry Works for distribution. 

Junction Canal. 

(а) Earthwork to make a navigable cana:l from the Fibre Canal to the 
Venhiah and Weyeru, taking also the irrigation water for the ‘ Mid ’ and 
‘ Low ^ Level Channels as far as their heads. 

(б) Double, First-class, Lock and Weir at Madhapuram. 


♦ Now take oflf from the ‘ Jti otion Canal, * 





ENaiNKEBING HISTOKY. 


(c) Eead Sluices to ‘ Mid ’ and ‘ Low ’ Level Oliaixuek (afterwards trana- 
ferred to Bllore Canal Estimate). 

Venkiah and Weyerx; Canals and Akeed Canal. 

(а) Earthwork required to improve navigation. 

(б) Improvement of 8wrpU^ Weir above Perimella Lock. 

(c) Minor Masonry Works for distribution channels. 

Unpi Canal (branching from the Venkiah). 

(a) Earthwork to fit it to carry the water for 58,900 acres a.nd to make it 
navigable as far as the large village and market of Undi. 

, {b) Head Lock (second class) with Weir at head of carnal, and iocfc (with 

Weir) into the Yennamaduin drain 11| miles down the canal. (This latter 
Lock with TVeir was notbuQt, but instead of it a Lock and Weir were built at 
7f miles from the head to reduce the fall in the canal— see revised estimate.! 

(c) Two Surplus Weirs. 

(d) Channels with their Masonry Works for distribution. 

(c) Minor Drainage Channels. 

Nakkala Drain (between Bank and Narsapur Canal). 

A large Outfall Sluice, to preiient the Gf-dddvari when in flood hacking up 
the drain, combined with an aqueduct for carrying iriigation water from the 
Bank Canal across the Nakkala to a considerable area on its right hank’. 

Mogultuhu Drain. 

Earthivork to fit it for carrying off the drainage between the Narsapur 
Canal and one of its large distributaries, the Jinnfir Ohaimel. 

Q-ostanam Drain. 

Earthwork to convert the Baswarakodu into a new outfall for most of the 
discharge of the Costauadi, and a large Outfall Sluice to pass the remainder 
into the Yennamadtun, and prevent that stream when in flood from backing 
up the Gostanadi; estimated to cost in all Es. 94,000. (This was superseded 
by arrangements noted in the revised estimate under the head of ‘ Gostanadi 
and Yelpfir Canal, and by the impiovoment of the Gonter Drain lying between 
the Narsapur Canal, and the Gostanadi.) 

Yennamadubu Dbain. 

(a) Earthwork for raising and strengthening the banka, „ , 

(ft) Masonry Inlets for branch drains. (This is the chief outfall for the 
Yerrakalwa or 'Wey^ru— see Chapter YIII.) 

Othek Drains. 

Improvements of various drainages, the more important being— 

(a) The Bonddda Drain between the U ndi Canal, the V enMah and Wey ^ru, 
and the Akeed Canal. , , 

(ft) ‘ Yaza Drah’between the Nakkala and the Narsapur canal. 

(e) ‘ Baggdswaram drain ' a large affluent of the Gonter Drain. 



Directly these estimates were sanctioned^ the work was nndeitaken and 
carried on contmixously to completion ; the expendituro from year to year will 
be found in Appendix No. I. 


In 1882 the 'Completion. Estimates’ for the Oejjtiial Delta were ready, 
and it was decided that together "with them should be sentreyised estimates for 
the Eadern and Western deltas, as in the ten years during which the works had 
then been in wogress, some modifications of the original intentions had been 
found advisable. The complete estimates for the whole system were collated 
and sent in by Oolonel J. Hasted, E.E., in a very thorough manner with his 
report of 7th March 1882, which, with all its accompaniments, will be found in 
P.M.Q”., No.259 I., dated 21st March 188.2. They wore reviewed by Oolonel 
(now Greneral) J. Mullins, E.E., who was still Chief Engineer for Imgation, 
in a 'Note’ of 14th March 1882 (which will be found in the same P.M.G’,) 
and were sanctioned by the Secretary of State in his despatch of 17th August 
1882, of which the following is a copy:— 

Deapatoh from the Mod Monotirahle the Secretary of State for to Hu 

. Eoceellency the Mod Honour (Me the GoiCr nor-* General of India in Council^ dated 

India Office^ London^ VIth August 1882, No. 42, PuUic Works. 

"I have received and considered in Ooimcil your Excellency’s Public Works 
letter, No. 32, of 17th June last, submitting for my sanction a complete revised 
estimate of the cost of the 0-648.vari Delta System of Irrigation and Navigation 
Works, which has been prepared by the ^Jadras Government in compliance with 
the directions contained in my Public Works Despatch, No. 24, dated 4th August 
1881. 

'^2. The complete estimate now submitted is in supersession of all former 
sanctions, and provides for the thorough completion of the whole system of the 
Gdddvari Delta Works, as at present contemplated^ 

" 3. The total cost of the works ivS estimated to be Bs. 1,30,32,653, of which 
Bs. 1,10,88,695 is for direct, and Es. 19,43,958 is for indirect charges. 

4. Of this total, B-s. 1,06,47,713 has already been expended up to the end of 
1880-81, leaving Bs, 23,84,94.0 for outlay subsequent to that date. 

^'5. The total net revenue realized to the end of the year above mentioned, 
after meeting all working and interest charges, was Bs. 1,38,41,571, and it is 
expected that, on the completion of the works, the system will yield a net return 
of 12*7 per cent, per annum on the capital outlay, 

6. I accord my sanction to the estimate uow submitted, and, considering the 
satisfactory nature of the present and probable future results of the imdertaking, 
there can be no doubt that it has been rightly classed as a Productive Public 
Work, and that the additional outlay proposed for the completion of the under¬ 
taking is well j ustified. 

^^7. The Irrigation and Navigation Works of the Gddavari Delta may well be 
a subject of congratulation to your Government, and 1 fvdly join in the opinion 
expressed by the Government of Madras, that the usefulness of this most success¬ 
fully executed project, the development of which has been steadily going o.n 
during the last 35 years, is by no moiiiis to be measured by the direct pecuniary 
returns only, large as they have been. The present flourishing condition of the 
Gddavari District, and the vast improvement it has undergone since the construc¬ 
tion of the works, which provide for the irrigation of nearly 600,000 acres, afford 
the best possible evidence of the great benefits conferred on the people.” 

.How the Bs. 1,30,32,653 of this sanction is arrived at will be seen fronx 
oolumns I and 2 of the Statement printed on pages 114, 115, 




BlsrotNKEKlNG HtSTOEV. 

The coirip^ison as to cost between the original ^ Completion Bstimates/ 
above described, pi the Eadern and Western Delius, and the ‘ Eevised* 
Estimates is given in the following Abstract Comparative Statements 


Estimates, 


Eastern Delta. 

Eead-almoe, Main Canal ... 

Main Canal ... 

Bank Canal ... 

Copanada Canal 
^amalkot Canal (inoltides the sanction of 
18GB-69 for Ba. 1,31,200) 

Mandapetta Canal ... 

Coringa Canal 
Injeram Canal 
Tuliabaga Di’ain 
Biccavole Drain 
Takee Main Drain ... 

Rest-houses 
Unforeseen works 


Total, Increase 


Western Delta. 


Head-sluice, Main Canal 
Main Canal ... 

Knkaraparru Canal 
Groatanadi and Velptir Canal 
Go^tanadi Extension 
Bank Canal ... 

NswsaprtT Canal 
Ellore Canal 
Attili Canal 
Junction Canal 
Tenkia and Wey^ra 
Undi Canal ... 

Nakkala Drain 
M ogal tnrru Drain ... 
Gostanadi outfall and Sluice 
Gonter Drain 
Yennamaduru Drain 
Other prains 
Rest-houses ... 

U nforeseen works ... 


Total, Tnoreas 


Original. 

Revised. 

Increase. 

Decrease. 

2 

3 

4 ■ 

5 

BS. 

BS. 

ns. 


RS. 

17,890 

12,538 



5,362 

28,060 

26,794 



1,266 

2,33,200 

3.04,466 

71,266 


1,98,345 

2,17,501 

24,156 



1,36,400 

1,57,274 

21,874 



77,373 

68,352 



19,021 

80,843 

77,860 



2,983 

31,823 

37,040 

5>17 


1,50,966 

1,47,768 


3A98 

71,800 

70,370 



930 

2,84,300 

2,44,275 

..« 


40,025 

10,000 

13,660 

3,550 




52,212 

63,212 



13,14,000 

14,20,000 

,f 1,78,775 

1 72,775 

! 

72,776 

... 

... 

1,06,000 


19,600 

14,861 



4,639 

49,000 

39,729 

. 4 i 


9,271 

34,375 

67,850 

23,475 


1,40,360 

1,37,816 

. . . 


’ 3,044 


81,404 

81,404 


1,07,900 

1,46.649 

37,649 



2,08,925 

2,18,224 

9,299 



2,46,590 

2,79,251 

32,661 



86,000 

81,891 


4,109 

83,610 

75,428 



8,182 

11,960 

29,439 

17,479 


1,10,700 

1,44,550 

33,850 



13,200 

22,700 

9,600 



18,320 

91,000 

24,309 

5,989 


94,000 


24,600 

24,500 


«»« 

28,800 

28,200 

27,602 

61,699 

22,739 


1,198 

23,499 

23,200 


’ 46 I 


60,969 

sbpoD 



13,04,640 

15,30,000 

f 3,50,264 

11,24,004 

] 1,34,904 



2,25,360 







































VVOKKS IN THE DBLTA—SANCTipNS, &C. 

In the oaae of the Eastehn Delta the chief Inc^rerm^ are due to- 


1 .. 


Provision under each canal of Quarters for the Lock Establish¬ 
ments to live in, Rs. 20,660. 

Second—Extension of the Bank Omal to tide water in the Coringa river, 
Rs. 58,750. 

Third —^Provision for unforeseen works, Rs. 52,212. 

The chief Decreases are due to— 

First —Retention _ in the Mundapetta Oanal of the Pasalaptidi Lock and 
Weir, intitead of building new ones. 

Secowrf—-Beduotion of width ori^nally proposed for the T^ki drain. (A 
Surplus Weir wm in the revised estimate provided at the head of the Drain, 
from the Ooringa Canal above Alamhr Lock.) 

In the case of the Westekn Delta, the chief Increases ure under— 

First—Kakaraparru Canal .— 

(a) New head to the Oanal. 

(i>) Two Tunnels to take drainage under the Canal. 

(c) Minor distributaries and drains. 

Second’—Oostanadi and Velpdr Canal. —Extension as a Navigable Canal 
for 6i miles to tide water near the mouth of the Yennamaduru drain. This 
extension superseded the arrangements originally provided for under the head 
^f the Oostanadi and necessitated the following extra Masonry "Works, viz.-— 

, (®) Two Second-class Lochs, one of them tidal. 

(5) One Lock Weir. ‘ 

(c) One Small Aqueduct. ' 

(d) One Girder Bridge. 

{e) Various small channels and masonry works.. 

Third—Bank Canal .— 

(a) New Head. 

(6) Continuing the canal for about 3^ miles further than was intended 
to Latchnupalem where the Nakkala joins the OodAvari. 

®l)hstitution of a Lock (second class) and JVeir at Sidliantam for new 
lock originally proposed at Khandavelli. 

T X V 55.021) of the Tidal Lock and its Weir at 

Latohmipalem compared with the original estimate (Es. 36,850) for similar 
works Dodipatla. This increase is chiefly due to the difficulty in got tin 
in the foundations of the works, the suh-aoil having proved of the most 
treacherous description. 

Fourth-—Elio re Canal.—- 

{a) Extra provision for passing cross draina,ge. (Much information 
as regards this cross drainage will ho found in P.M.G-., Nos. 401 I dated 
2l8t Jime 1880, and 314 I., dated 1st April 1882.) ’ 

Mytk—mdi Canal .—A much more complete provision for works of dis- 
tnbution. (The alteration in position of Looks has been noted above when 
aealing with the oxiginal estimates.) 

Sixth—A povision of an extra Es. 23,499 under Other drains. 

Seventh—Lock Establishment Quarters.— 27.040 not provided for in 
estimates, but in the revised ones distributed amongst the various 

Eighth Pro'vlsion of Rs, 50,959 for Unforeseen Works, 




HISTOEV. 


The chief Decrease is the Rs. 69,500 duo to the alteration in the arrange¬ 
ments first proposed at the end of the (jostanadi drain. ^I'he intention of 
making the Baswaraokodu into an outfall which would carry most of the flood 
waters of the Q-ostanadi and of building a large sluice at its junction with the 
YennainuduTu was given xip, and the arrangements noticed under the revised 
estimates for the Gostanadi and Velpdr Canal, and some minor improvements 
of the ‘ Gonter ’ and ‘ Baswaraokodi ’ drains were substituted. 

The Abstract Estimates for the OsNTJfeAL Delta were— 


Main Canal . . .. 



HS. 

54,218 

Gunnaram Canal. . . ^ 


. . . * 

.. 3,16,120 
.. 1,73,320 

Bank Canal 



AmaMpuram Canal 



.. 1,65,980 

Bendamiirlanka Canal .. 



.. 66,070 

Kunavaram Drain 


• . ♦ • 

.. 14,000 

Gorinkala Brain .. 


. * • • 

.. 30,433 

Lower Kowsika Dr^in ,. 


. . . • 

.. 50, 600 

Minor drainages ,, 



8,700 

Unforeseen Works 


.. 

.. 40,559 

Total .. 9,20,000 

general provisions of these estimates may be thus summarized 


Main Canal, 

{a) Providing Shutters and Gearing for the Head Sluice. (The re¬ 
building of the sluice, which was charged to ‘ Revenue/ has been noticed in 
Chapter V.) 

{b) Earthwork to enable the canal to carry 1,745 hubic f^et pet second 
of water to irrigate 1,22,420 acres, and to improve its navigation. 

Gonnaeam Canal. 

{a) Earthicoy k to fit it to carry the water for 47,880 acres, to make 
its navigation better, and to extend it as a navigable canal to the Goddvari 
where tidal near Sakinetipalli. 

(i) Five Second-class Locks and their Weirs, 

(c) Improinng the Weir at the Head of the Canal. 

{d) Three Surplus Weirs, 

[e) Improving the Giinnurtim Aqueduct (Rs. 21,700 ^ ) by bringing t 
the bed to a uniform slope and plastering with cement the sides, raising the 
side walls to + 23*81 to allow of still water navigation being maintained 
in the reach. Improving the tow-paths and railing and making additional 
recesses for the convenience of foot-passengers.^^ 

(/) Distributaries unih their masonry works. 


* KxcluHive of a oocfcvibiition paid for by ‘Local Funds’ for improvement of pafcbway» 
over the work. • . ^ , 

f Paragraph 17 of Colonel Hasted’s report Avith the estimates, 
















WOKKS IN THE DELTA-SANCTIONS, & 0 . 

Bank Ganal. 


1ft 


(a) EaTthivork to fit it to carry the water for 29,650 acres, and to make 
it navigable for 34^ miles, (It was then only imperfectly so far a short 
distance.) 

{b) Four Second-class Locks and their TFeiVs. 

(e) Five Inlets and one Tunnel to admit and pass cross drainage. 

(d) IMstributarm mth their masonry works. 

AmalItueam Canal (branching from the Gunnaram Canal 
near its Head). 

(а) Earthivork to fit it to carry the water for 31,350 acres (exolusive- 
of 12,540 under its brauoh the Bendamdrlanka Canal), and to continue it 
as a navigable canal to 8 miles below Amaldpuram, 

(б) Improving three existing Accfe and Weirs, (One of these weirs 
was destroyed and a new one built.) 

(c) (,Tne new Second-class Loch and WUr, 

(d) Three Weirs, 

(e) Distributaries mth their masonry tvorks. 

Bbndamurlanka Canal (branching from Amaldpuram Canal). 

(a) Earthwork to fit it to carry the water for 12,640 acres and to extend 
it as a navigable canal along the left bank of the river to tide water near 
Bandamfirlanka. 

(h) Two Second-class Locks and their Weirs, 

(e) Distribution Channels with their masonry works. 

The river encroached tc such an extent, along most of the distance 
where this canal was to ran, that the intention of making it navigable was 
given up, and the works required for that purpose were not carried out. The 
estimate was in 1889 reduced to Rs. 17,000 P.M.G., No. 445 I., dated 

14th September 1889. 

Kunavaeam Deain. 

To pick up and carry to tide water various minor drains lying between 
the lower portions of the Amaldpuram and Bank Canals. 

Gobinkala Drain. 

Provides for the drainage between Amaldpuram, Gunnaram and Benda- 
mfirlanka Canals. 

A 

Lower Kowsika Drain. 

Provides for "drainage between the AmaUpuram and Bendamnxlanka 
Canals. 


The comparison between the areas to be irrigated, m provided for in 
the Original and Revised ‘Completion Estimates/ is given in the following 
‘ Abstract Water-Distribution Statement/ to which has been added the are^ 

of ‘ first ’ and ‘ second ’ crops actually irrigated in 1893-94 ;— 


HISTOKY. 



Abstract Water-Bistrihution statement accompanying revised ^ Completim 

Estimates ^ of 


1 

Names of Canals. 

Area 
proposed 
to be 
irrigated 
in origpinal 
comple¬ 
tion esti¬ 
mates. 

Area 

: proposed 
to be 
irrigated 
in revised 
comple¬ 
tion esti¬ 
mates. 

1 Discharge, &(?., pro¬ 
posed in revised 
completion estimates. 

Area at^ually Irri¬ 
gated, or charged 
ns irrigated, during 

1893-94. 

In cubic 
feet per 
second. 

Number 
of acres to 
be supplied 
by 1 cubic 
foot per 
second. 

First 

crop. 

Second 

crop. 


1 Firki'cro^ ortly. 




1 

I 

1 

Eastern. 





1 




ACS. 


ACS. 



ACB. 

ACS. 

Main—(Direct) . 



200 

3 

66 

622 

M. 

Bank 

40,399 

20,000 

606-48 

33 

24,917 

2,895 

Coringa 

32,257 

32,000 

483-85 

66 

83,099 

2,640 

Ittjiram ... i.. 

16,897 

16,800 

353-46 

66 


2,633 

Cocanada 

38,761 

44,000 

581-41 

75 

* 46,668 

# 6,843 

S^malkdt ... ... 

27,701 

. 29,000 

415-61 

69 

28,625 

2,916 

Mandapet 

32,166 

28,000 

482-32 

58 

31,867 

7,642 

Total, Eastern Delta ... 

188,170 

170,000 

2826-02 

60 

181,227 

25,468 

‘ Central. 






- 


Main—(Direct) 


r 

1,000 

15 

66 

23 

627 

Gunnavaram . 



47,880 

681 

70 

40,514 

4,355 

Bank . 

- 95,000- 


29,650 

423 

70 

34,998 

2,007 

Amalapnram ... ... | 



31,350 

447 • 

70 

30,835 

2,611 

Bendamnrlunka 



12,6^10 

178-99 

70 

10,692 

39 

Total, Central Delta ... 

93,000 

122,420 

1744-99 

70 

117.082 

9,639 

Western. 








Main—(Direct) ... ... j 

... 


liooo 

12 

8'3 

1,194 

80 

Kakaraparru . 

6,000 


8,500 

103-5 

■ 82 

9,413 

3,806 

Gostanadi and Yelpur ... 

36,200 


39,000 

487-5 

80 

42,667 

4,669 

Bank 

23,800 


28,000 

294 

95 

35,068 

12,412 

IVaraapur . . | 

56,500 


59,000 

765 

77 

67,036 

9,613 

Ellore and J unction ... ! 

48,200 

65,000 

682-5 

80 

67,897 

3,828 

Atfcili .. 

34,200 


33,000 

475-6 

69 

31,884 

9,073 

Venkayya and Weyerti 








and Akid . 

32,500 


48,080 

516 

93 

44,538 

1,247 

XTndi 

58,900 


48,000 

612 

78 

62,858 

1,262 

Total, Western Delta ... 

296,300 

3.19,680 

3,945 

81 

342,455 

45,989 

Grand Total ... 

679,470 

612,000 

8616-01 


640,744 

80,996 


^ Inolndes Koyur-Manjair Oanal, 


It has heeti thought sufficient to give merely a condensed abstract of what 
the * OomplotioD Estimates' provided for ; the oompleto details can be ascer¬ 
tained by reference to the P.M.Q'., Nos. 259-60 L, dated 21st March 1882, 
and the statements thorhwitb. 
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WORKS IN THE J/BLTA“r“SAN0TI03SrS, &C, 



No useM purpose would be ser’t^ed by following' 
works year but year; but from the ^ Statement of Expeudituro ou Oapital 
Aeoouut/ Appendix No. I, may be seen what was the expenditeo on them ixi 
eacii'year. 


The Qoyernmeut of India haviRg ordered that the Oopstmction Eetimates 
for the Q-oddYari Delta bo closod from 31 st March 189(),'’ a EOport on the 
subject was submitted No. 365 I., dated 23:rd Aprib 1891, from 

which the following are extracts — 

‘^ 8. A general Boh^mo, known as the ‘completion projectv^ for improvement 
uhd development of the drainage, irrigation, and navigation, of the Eastern and 
Western sections of the delta was submitted in 1871; that for the Oenti’al section 
followed eleven years after. 

^‘ 9. The sanctions for those so-called ‘ completion projects ’ wer^e—^ 

Bevised 


Head works 
Eastern Seotioii 
Western do. 
Central do. 


Uatimato 
of 1871. 

... 13,14,000 

... 13,04,640 

... ... None 

Total, * Works ’ only , 


estimate, 1882. 
RS. 

6,300 

3.4,20,000 

16,30,000 

9,20,000 


38,76,300 


“10. It is the oompletion of these works that is now' reported,and the aetxial 
cost as compared with estimate has been— 


Sanctioned estimate 
Actnial ... ... 


R3. 

* 38,62,973 
t 37,66,174 


Saving 


1,00,799 


“ 11. These works carried out since 1872 have provided the delta with efficient 
drainage; they have added nearly 150,000 acres to the irrigated tirea besides im¬ 
proving the distiubutiou to that existing before ; and they have remodelled and 
extended the navigable canals, connecting them at six extra places with tide water 
a,nd BO, bringing gi’eat extra lengths of river and tidal oreekB into the navigable 
system, 

‘^12. The comparison between the foreoasts, which accompanied the estimates 
s^nctiQ;ned in 1882, and the actuals is shown in the accompanying statements J 
A and B. It will be seen that the area now irrigated exceeds the ‘ ultimate 1 
axiiicipatedj whilst the differences , as regards and ea^eiidif'UTe result in 

the e^Otual revenue falling short of the anticipated by Es. 85,869, or only 2*17 
per cent, 

“13. Blit though there is this close agreement as regards the net total 
revenue, there is a considerable diiferonce betweexi the total ed mated ^ dxtm% 
and indpect annual charges ’ (exclusive of “ collection ohargoB) and the aotnal / 
the estimate was Bs. 8,06,000, the actual is in 1889-90 Bs. 5,00,4.34, The 
former sum was arrived at by taking 8 annas an acre of expected ultimate area 
of irrigaftipn, whilst the latter amounts to 13 annas per acre of hrst crop or 12 
annas per acre of both first and second crop ; but it must not be forgotten that 


* Biff<5rs sliglitly from abevo owiijg to modifications after 1882. 
IToiKltlfsIVarcS^^ the reTi«d sohodnie saHotionod ia ».a. 

f Extracts for 1889-90 only, now printed, 
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in the sum which gives thie rate are included the charges for the various lock 
establishments and other expenses due to the maintenance of navigation on some 
500 miles of canal—expenses which cannot be correctly arrived at; indeed, when, 
as in this casej irrigation and navigation are comhined and the works and 
expenses of maintenance are interwoven, it is not advisable that there should be 
any attempt at separation. 

14, It may be accepted that the forecast of annual working expenses was 
considerably too little and that the works as a whole will not be kept in good 
order for less than a yearly expenditure of between 4J and 5 lakhs exclusive of 
the arbitrary ‘ coUeotion charges.’ 

^‘15. The following extract from the A^iiiiriistration Eejmrt of 1889-90 gives 
the main facts as regards the irrigation and direct returns of these Gddavari works 
from their ooramencement— 

G6dAmri (klta system.—Mmneial results .—The following statement shows the 
financial res alts :— 


Receipts. 

Daring 

1889-90. 

To end of 
1889-90. 

Expenditure and 
Charges. 

Revenue Account, 

During 

1889-90, 

To end of 
1889-90, 


ES. 

BS. 


ES, 

BB. 

Irrigation revenue. 

20,77,553 

454,83,083 

Direct charges ^... 

4,75,360 

114,43,627 

Share of enohanced 



Indirect do. 

33,674 

7,50,771 

land revenue 

1,65,620 

48,15,678 

Oollocfcion charges 



Direct receipts in the 



in the Civil De¬ 



Public Works De¬ 



partment 

1,05,459 

31,12,072 

partment ... 

1,14,912 

16,92,654 

Interest charges... 

4,31,876 

99,82,397 


23,48,087 

619,91,415 

Total expenditure 



Deduct portion of 



and charges 

10,46,269 

252,88,867 

revenues assumed 






to bo due to ‘ old 



Surplus Bsvekue, 



irrigation* less as¬ 



Net . 

11,86,818 

233,85,024 

sumed old mainte¬ 






nance charges of 






Rs, 8,600 a year ... 

1,16,500 

83,17,624 




Net Total ... 

22,32,687 

486,78,891 

Total ... 

22,32,587 

486,73,891 


<The net revenue from, the system during the year, after paying interest 
charges, was 9 *03 percent on the oaintal outlay, ^ direct ’ and ‘indirect’ The 
anticipated ultimate return was 9 3 per cent, per annum on the capital outlay. 

. . “ ‘ Synojjsis of resuks.^Tho following is a synopsis of the results of the sys¬ 
tem :— ' 


First crop < 
Second crop 


irrigated—* 

Total ... , ... .. 

Assumed old irrigation . 

• ACS. 

618,649 

162,000 

New irrigation due to works 

466,649 


63,690 


(2) Net revenne in, 1889-90 after dednoting interest and all 
oliarges'— 

Total ... 

Portion taken as due to the works earned out since 
capital and revenne accounts have been kept, exclusive 
of what is assumed to be duo to ‘ old irrigation works ^ 


13,01,818 

11,86,3)8 


• ‘ Extensions and Improvements/ ‘ Maintenance and Repairs,’ ‘ Establishment ’ and 
Took and Plant ’—see Statement R, • 
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(3) Accumulated net surplus reyeiiue (exclusive of all tKat 

assumed to be duo to ‘o/d irrigation >Yorks to end of 
1889-90 . -v 

(4) Total e!epe 7 idUure on * Capital Account/ both'', direct and in¬ 

direct, which has secured the results shown above 
(h) Year from which amounts against items (3) and (4) com- 
wonoed to be calculated ... ... ** .. 



B3. 


233,85,024 

127,19,245 

1848-49.’ 


16. It will be seen that there are 152,000 acres of assumed old irrigation, 
from which the works get no returns,* and it is but right to call attention to the 
fact that, whereas the supply to the ' old irrigation ’ was extremely precarious, it 
is now certain^ and there is alsoho doubt that rights to irrigation free of charge, 
the lands enjoying which are locally hnovifix a& ^ nmmul paUam^ or hustomary 
wot,^ were gTanted with too lavish a hand. 

17. Notwithstanding this, the direct annual surplus revenue, after paying all 
charges, including interest at 4per cent.t'oii cajutal expentled, is Bs. 11,86,318 
or 9’83 per cent, on total outlay, whilst, if interest be not charged, and it must 
be remembered that the capital on which it is charged Ms been repaid more than 
twice OUT, the annual surplus becomes Bs. 16,18,194, the total accumulated surplus 
Bs, 3,33,67,420, and the profit 12*70 per cent,. 

18. But these direct returns by no means represent the full value of the 
works to the State, On this subject Colonel MiiUins in his note with Proceedings 
of the Madras Government, No. 259 I., dated 21st March 1882, said— 

' Othek valuable eesults not iNCTiUBEi) IN THE ACCOUNTS. —Tliese figures, 
however, do not by any means represent the full value of the Gddavari delta 
system even to the State. 

' Mrst —There is land not now irrigated, but cultivated with dry crops, 
which could not have been so cultivated unless first rendered fertile by iiTigation 
and drainage, and cheap means of carriage have made cultivation profitable, 
which, under less favourable conditions, would not have been possible. The 
Superintending Engineer has obtained from the office of the Board of Beveiiue 
the information given in statement 1, fi’om which it appears that the average 
land revenue of the distiict for the four years prior to the commencement of the 


Delta 

taluk. 

LAKHS, 

6'896 

30*867 


Upland 

taluks. 

LAKHS. 

11*603 

11*522 


Total. 

LAKHS, 

17*499 

42-389. 


delta works was, 1842*^48 to 1845-46 
Eor the five years 1873—74 to 1877—78 it was 

The partieolars for the years 1878-79 to 1880-81 are not given separately for the 
deltaic and non-deltaic portions of the district, but, as the revenue of the latter 
has been fox many years between 11 and 12 lakhs, it is probable that the following 
figures are approximately accurate;— 


Years. 

Delta. 

Upland. 

Total. 

1878- 79 

1879- 80 

1880- 81 


LAKHS. 

34*017 
34'685 
81-806 

LAKHS. 

11*600 

11*600 

11*600 

LAKHS. 

46-617 

46-235 

43-405 


The delta for the last year has been shown above as credited with 18*603 lakhs, 
while the increase in the revenue from the delta taluks is nearly 26 lakhs and the 


* Beyond a paltry Bs. 4,000 or ao for estimated * saving on remissions.* 

t The 4 per centi is charged on Bs. 1,07,60,754, expenditure to end of 1888-89, and 2 pet 
cent, is charged on Rs. 72,308, the expenditure of the year, 
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revenue from tile iipland taluka has been almost stationary. Evidently, therefore, 
some considerable part of the 7 or 7| lakhs increase in the delta, which is not 
included in the accounts of the System, is due thereto. 


‘ ^ ‘ trade statistics indicate clearly that the State must have bene¬ 

fited materially by receipts^ from customs, stamps, and probably from increased 
consumption of salt. The following abstract shows the gi’owth of the impoit; and 
exj)ort trade exclusive of bulhoii and specie: — 


Feiiods. 

Value of 

hemarks. 

imports. 

Exports. 

184(5-4f), the year prior to commenoomont of 
the delta iTOrkg 

Av-erag'e of years 1846-47 to 1850-51 ... 

Do. do. 1851-62 to 1855-56 ... 

llo. do. 1856-57 to 1800-61 ... 

Do. do. 1861-62 to 1865-66 ... 

Do. do. 1866-67 to 1870-71 . 

Do. do. 1871-72 to 1876-76 . 

Do. do. 1876-77 to 1880-81 ... 

1881-82 . . 

1882-83 .. . 

188a-3‘l ... .. 

1884-85.. . 

1886-86 ... ... ... ... . 

1886- 87 . 

1887- 88 

LAKHS. 

3'887 

4-260 

3-730 

6-279 

9-800 

18-182 

17-563 

24-028 

22-002 

27- 054 
24-850 

28- 032 

23- 111 

24- 081 
3S'767 

LAKHS, 

9*078 

.11*747 

16*029 

31*061 

51*603 

68*343 

79-444 

100*660 

124*733 

126*681 

140*995 

147-137 

126*632 

93*933 

117‘558 

s 

These entries 

are now added, 
j 25 March 1891, 
j (liitld.) aT.w. 


^ThE BEIiTA system; TUEATEI) as, but much moee thai^, a commeeoiae oon- 
OEiix, —^That the people are not over-taxed maybe dedxieed from above trade sta¬ 
tistics, and, yet in addition to the State revenue paid by them, there is the Locjil 
Fund cess, by means of which the land communications have been g]f;eatly improved, 
and, in parte, it may be said, created, while education and sanitation have been 
advanced and hospitals have been introduced. The delta system has been largely 
concerned in the provisions of ways and means for these improvements. In the 
accounts it is treated as a commercial concern, but it is far more than that. A 
commercial company would have made much more out of the delta than the 
Government have thought it desirable to exact. In the famine years, for instance, 
when the prices of agricultural produce were so high, and the extra profits made 
in this delta must have been about thxee-cjuartors of a million sterling, a comi)any 
would have secured, and would have been justified in faking, a good share of the 
profit by raising the water-rates. PerliapB half a milli.oii sterling additional 
might have been obtained by a commercial company, vyhile high prices ruled 
without pressing hardly on the agricultural population of the delta. A railway 
profits in times of famine or scarcity very greatly and directly by increase of 
traffic. A Goyernmont irrigation system gets but a small share of the profits 
which result from the increase of tlie demand for food-grains. Its profits are 
coniiued to the increase of revenue due to extension of area, w^hile of the increased 
value of produce it obtains no part. It difiors therefore in very imporfcaut essen¬ 
tials from any commercial concern.’ ....... 

19. As regards ‘ the probable x’esults of the project when completed,’ asked 
for by the GovernmeTit of India, it may be pointed out that the ^Project’ is 
virtually completed, that growth of irrigation and revenue has kept full pace 
witli the works, and that more than the anticipated ultimate area has been 
a,lrGady brought under irrigation, whilst the area now reached may be taken as 
approximately the limit to which the river can with certainty supply water, unless^ 
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of course, rosen'oirs be conducted som^wbere in its upper reaches to supplement 
its flow ^hen in the iriigation season ite natural supply falls low, as is now often 
the case. The probable future results, therefore, are not likely to differ consider¬ 
ably from those already reached and stated above, unless indeed, the charge for 
water be enhanced, and it ajDpears not irnpossible that in a few' years this may 
be the case, for the matter is under consideration and has been thus dealt with 
in letter jN’o, 61, dated 26th January 1891, in the KevenuC .Department to the 
Government of India:— 

“ ^ (6) As regards the water-rates in the two northern districts of Eistna and 
Goddvari, I am to observe that they are believed to be capable of considerable 
enhancemtot, but that, as no alteration can be made in them during the cur¬ 
rency of the present settlements, the question Avill be considered at the next 
revision of settlement, which will take place wdthin the next five or six years/ 

‘ * 20. But whether another lakh or twp of direct revenue be raised or not, there 
can be no doubt as to the brilliancy of the I'esults of works which raise year after 
year with certainty upwards of 670,000 acres of wet props, where before there 
were but 152,000 acres of uiiceitain irrigation,—which have created 500 miles of 
excellent navigable canals in a country which proviously had positively no inland 
oominimication except foot-paths,—which havb already returned a surplus revenue 
over and above all expenditure and charges for interest of Bs. 1,06,65,779, and 
give 9'8S per pent, a year in all expenditure and charges, or 12‘70 per cent, if 
interest be not calculated on capital long since repaid,—and w’^lxich have converted 
the God^ivari oollectox’ate from a poverty-striokon burden to the State, into one 
of the most prosperous and remunerative districts in the Madi’as Presidency or, 
indeed, in the whole of India.’^ 

^‘CuBniic, (Signed) G. T. ’Waloh, 

25th March 1891. CMef Engineer for Irrigation^ 


•(Here follow extracts from the statements which accompanied 
the above Report.) 





g < 5 davaei delta . 

^ 1889-90 aMmh oi eom^ared with the foreeast No. Ill of revenue and working ex/pemes. which aeeompmied the delta 

To. m. Uri^'MSdOdSerlim''''^ *” ^ 1882 , printed with 



Irrigat 

8d area at end 
of year. 




Eevenue receipts and charges, both irrigation and navigation. 

% 




Esti’ 

mated. 

Actual. 

Gross revenue 

due to works. 

Charges, both direct 
and indirect (ex¬ 
clusive of interest 
charges). 

Net revenue due to works 
(not deducting Interest charges). 

Year. 




Direct receipts. 

Enhanced share of 
land revenue or 
indirect receipts. 

Total. 



Including enhanced 
land revenue. 

Excluding enhanced 
land revenue. 


First 

First, 

Second 

Public Works 
Department. 

Eevenue 
. Department. 

Estimate. 

Actual. 

Estimate. 


Estimate. 

Actual, 

i' 






crop. 

crop* 

crop. 





Actual, 


1 

Estimate. 

Actual. 

Estimate. 

Actual. 





Estimate. 

Actual. 

Estimate. 

Actual. 





See statement B. 

r % 





1 

2 

3 

4 

5 

6 

! ^ 

8 


10 

11 

12 

18 

14 

16 

i 

17 


Buriag 

im-90. 

ACS. 

612,000 

ACS. 

618,64® 

ACS. 

*58,590 

BS. 

73,260 

BS. 

1,14,912 

BS. 

18,60,769 

I 

! 

1 BS. 

|tl9,53,555 

i 

BS. 

1,82,434 

i 

R3, 

1,56,620 

BS. 

21.06,458 

BS. 

122,24,087 

BS. 

4.52,390 

B8. 

16,06,893 

BS. 

16,64,063 

B8. 

16,18,194 

BS. 

14,71,629 

BS. 

14,63,574 


* No ‘second-crop ‘ area was included in tlie forecast statement. f Eiclusive of assumed ‘old irrigation’ revenue, Es. 1,24,000. 

t Exclusive of assumed old maanteEance cliajges, Es. 8,500. 
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G<5DATASI DELTA. 

ing th^ estimais and actmls of Working ea^enses 1889-90 {detaik of columns 13 and 14 of staterfi^nz A). 



Estimate. 

Actuals. 





Direct charges. 


1 ■ 








Establishment. 





1. 

t 


Year. 

Direct 

and 

indirect 

charges.* 

Collection 
charges 
at 7*2 per 
cent, on 
revenue. 

Total 

Exten¬ 

sions 

and 

improve¬ 

ments. 

Mainte¬ 
nance and 
repairs.! 

23 per 
cent, on 
exi)cndi- 
ture. 

10 per 
cent, on 
Public 
Works 
Depart¬ 
ment 
receipts. 

6 per 
cent, on 
irrigation 
revenue. 

Special 
establish¬ 
ment for 
Bow- 
laish- 
weram 
Work¬ 
shops, 

Total,! 

Tools and 
plant. 

Eefonds 

of 

revenue. 

Total! 

Indirect 

charges,;!: 

Ooliection 

charges,! 

Civil 

officers. 

Total 

1 

2 

3 

4 

5 

6 ‘ 

7 

i 

8 

9 

10 


12 

18 

14 

16 

16 

17 


BS. 

B8. 

BS. 

BS. 

BS. 

BS. 

BS. 

BS. 

BS. 

K8. 

BS. 

E8. 

BS. 

BS. 

B8. 

Bs. 

18^90 ... 

3,06,000 

1,46,390 

4,62,890 

19,m 

2,15,362 

52,858 

11,402 

1,17,213 

9,298 

1,90,861 

42,198 


4,67,910 

33,524 

1,05,469 

6,06,898 


• The figures in column 2 give 8 annas per a«re on the anticipated ultimate area of first crops {612,000 acres). 

t Exclusive of Us, 7,460 assumed cost of ^ old maintenance charges * calculated at 6 per cent, on assumed * old irrigation revenue ^ of Es. 1,24,000 
t Eiclusire of Es. 1,060 assnmed ‘ old * indirect charges. 

§ Collection charges oalcul^ied at 7*2 per cent, up to 1883-84 and at 5 per cent, for subsequent years. 
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P^GII^EERING HISTORY. 

The Government * Order onyl^he ,abAV^ Report was as follows :— 

^‘Ordered that a copy of the report hy the Oliief Engineer for Irrigation be 
seiit to the Government of India with reference to its letter No. 5-1., dated 12th 
January 1891. 

^^2. In recording the completion of this magnificent project, which,* while 
amply remtinerative to the pniblic exchequer, has conferred tenfold benefits on 
the people of the district, the Governor in Council cannot hut claim for the 
works that, in conception and execution, they are such as any State might well 
be proud of/’ 

The despatch from the G overnmQr''t of India forwarding the above Report 
and Proceedings of Madras Government, to the Secretary of State, and his 
despatch on the subject aro printed below :— 

JDespaiohfronf t}h$\ Government of India^ Ptihlic Works JDepartmeni {Civil Works ’— 
lfrigai ion) f to i}te Bight Aonourahle Her Majesty's Secretary of State for Indiay 
dated Cahxdtay \U% Janmry No. 2y Public Works. 

“We have the honour to report that, in accordance with the rules contained in 
paragraph 155 of Public 'Works Department Code, volume 11, chapter XT, section 
Y, as modified by Standing Order No. 191 of 2()th February 1890, the construc¬ 
tion estimate of the Goddvari Delta System of Imgation and Navigation Works 
in the Madras Presidency has been closed with effect from the 31st March 1890, 
any subsequent outlay "debitable to the Capital Account of the system being 
regulated by the rules in paragraph 156 of the same chapter of the code. 

“2. The complete revised estimate for the Godavari system, amounting to 
Hs. 1,30,32,653, was sanctioned in Lord Hartington’s despatch No. 42 P W., dated 
17th August 1882. This sanction expired in August 1887, hut was extended by 
ns to the end of the financial year 1889-90. In August 1888 a redistribution of 

the sanctioned amount was authorised by 
the Government of India, whicli resulted 
in a reduction of Rs. 8,457 as shown in 
the margin, and the amount of the sane* 
tioned estimate for the project now stands 
at Bs. 1,30,24,196. 

3. We invite your Lordship’s attention 
to the attached report by the Chief Engi¬ 
neer for Irrigation, Madras, No, 60 I., 
dated 25th March 1891, which oontains 
a brief history of the Goddvari Delta 
System of Irrigation a^d Navigation 
Works. 



Secretary 
of State’s 
sanction. 

lledistri' 
bntiotx 
sanctioned 
by the 
Govt, of 
India. 

Direct 

cliarges 

Indirect 

enlarges 

'' ■■ as. 

... 1,10,88,695 

19,43,968 

HS. 

1,10,89,332 

19,34,804 


1,30,32,663 

v_ .. 

1,30,24,196 

.,. J 

Difference 




(r6du.oti<>n) 


8,467 


“4. The total outlay, both direct and indirect, to end of 1889-90 stands at 
Esi 1,27,19,245 as exhibited ip the statement attached to the Mafcis Government 
Proceedings of the 7th October 1891, or Rs, 3,04,951 less than that of the revised 
sanction. Against this saving schedules of works which remained to be executed 
to complete the S 3 ''stein after the closure of the construction estimate have been 
sanctioned by us, under the rules referred to in paj;agraph 1 of this despatch, to a 
total amoxmt of Rs, 99,218. 


^ Patod 33rd ikpril 1891, No. 366-L, P.W, 







5. The yearly rovenue receipts fi’om the system, as shown in columns U and 
12 of statement A furnished by the Locp>^ "^orermuent, are better than the forecast 
submitted with the completion estimates; but the maintenance charges were 
under-eBtimated as explained in paragi aphs 13 and 14 of the Chief Lngineer s 
note, dated 25th March 1891. The net result is, however, a very close approxi¬ 
mation to the hgnres given in the forecast. We may add that the share oi 
enhanced land revenue credited to the system is likely to be increased consider¬ 
ably at the next settlement. 

“ 6. The results achieved are extraordinarily good, and we consider that they 
reflect great credit on the officers who have been concerned in the inception and 
execution of this great system of irrigation. The annual Burplus revenue after 
paying all charges, including interest on the capital outlay of Bs. 1,27,19,245, 
amounts to Rs. 11,86,318, wliioh is equiv^lmt to a return of 
interest charges be not included, the annual surplus amounts to Be. 16,18,194, 
or 12-72 per cent, on the capital expenditure. 

*<?. These are the immediate financial results. The intoect benefits follow¬ 
ing on the creation of this large irrigated area cannot be similarly estimated in 
figures, but they are none the less substantial and onduring.^^ 


from the RigU Homrahk Her Majeeifs Secretary of State for India, to Mu 
EwcelUnoy the Most MonorahU the GmernoT-General of India in Coumil, dated 
India Offioe, London, ^rd March Mo. \^, Puhhc Works, 

I have received your Excellency’s Public Works letter No. 2 of the 13th 

January 1892, reporting on the financial 
Finaaoial reBulta of the (4ocUmri delta ^f the Godavari delta system of 

Bystoni of Irrigation and aviga ion. Irrig^ion and Navigation works in the 

Madras Presidency, on the closing of the Capital Account on the Slst March 
1890. 

‘<2. I observe that on the above date the total outlay^ both direct and indirect, 
amounted to Es. 1,27,19,245, orBs. 3,04,951 less than the revised estimate, and 
that you had sanctioned a further expenditure of Bs. 99,218 to complete the 
system. 

3. The annual surplus revenue after paying all charges, including intorest 
on the capital outlay of Bs. 1,27,19,245, amounts to Bs. 11,86,818, which is equi¬ 
valent to a return of 9*33 per cent. 

'*4. These results are highly satisfactory, and I cordially agree with you in 
considering that they reflect great credit on the officers who have been concerned 
- in the inception and execution of this groat system of irrigation.” 


How the sums Es. 1,27,19,345 and Rs. 3,04,951 quoted in paragraph 4 of 
the Despatch of the Government of India, and paragraph 2 of the Secretary of 
Statens Despatch, above printed, are arrived at, will be found in the following 
‘ Statoment — 
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Direct OHARaES. 

J, Works— 

RS. 

R8. 

as. 

RS. 

ns. 

1. Head Works-*- 






B. Land ... ... 

896 

11,850 

11,626 

—10,730 

224 

0. Works 

6,300 

7,198 

7,198 

898 


K. Buildings 

45,39.3 

48,189 

. 48,187 

— 2,794 

2 

0. MisoellaneouB 


' 5,304 

5,304 

— 6,804 

... 

Total ... 

62,589 

72,o41 

72,316 

— 19,726 

226 

2. Main Oanal$ and 
Branobes— 






B, Laud 

48,990 

34,221 

34,180 

14,854 

86 

D» Be^gulators 

42,794 

43,718 

4.3,720 

— 926 

— 2 

B. Fails and weirs ... 

6,080 

5,580 

50,462 

5,580 


... 

River and hill 

48,834 

50,453 

— i^eio 

1 

rent works. 



F. (1). Other cross 

48,465 

47,100 

47,093 

1,372 

7 

' drainage works. 



H. Bridges ... 

29,978 

27,764 

27,764 

2,214 


H. Escapes 

84,907 

83,340 

81,136 

3,861 

’2’904 

I. Navigation works. 

10,67,679 

10,39,692 

10,40,736 

26,843 

— 1,044 

K. Buildingg 

... 

1,000 

28 

28 

972 

L. Earthwork 

9,60,662 

9.44,534 

5,747 

9,16,340 

34,322 

28,194 

Q, Miaoellaneous 

4,000 

3,263 

1,638 

2,485 

Total ... 

23,32,779 

22,88,148 

22,60,248 

82,531 

32,900 

3. Distributaries— 






B. Land 

26,095 

30,023 

24,371 

724 

5,653 

C, Works . ... 

3,06,169 

3,31,695 

3,16,098 

— 9,929 

- 12,768 

16,597 

L. Earthwork 

1,92,91V 

2,23,649 

1,097 

2,05.680 

17,869 

0. Miscellaneous 

1,172 

1,097 

75 

Total ... 

6,26,353 

6,86,364 

5,47,246 

— 31,893 

30,118 

4. Drainage and Brctec- 






tive Works— 






B. Land .. 

38,047 

42,752 

29,299 

8,748 

13,463 

C, Works .... ... 

1,20,309 

1,24,662 

1,25,893 

— 5,584 

— 1,881 

L. Earthwork 

6,63,493 

6,68,310 

6,61,293 

2,200 

?,017 

Total 

8,21,849 

8,35,624 

8,16,485 

6,364 

19,130 

Provision tor unfore- 

1,43,730 

86,296 


1,43,730 

86,296 

seen works. 



Total outlay on current 

38,70,300 

88,62,973 

36,86,294 

1,90,006 

1,76,679 

aanotiotis. 

Old outlay 

42,99,072 

42,99,072 

42,99,072 


... 

Total, Works ... 

81,75,372 

81,62,045 

79,85,366 

1,90,006 

1,76,679 
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Itedistribution of the estimate 

sanctioned by the Govern¬ 

ment of India in its letter 
No. 152 I., dated 15th Aug. 

1888, printed with G.O., No. 

511 I„ dated 39th Aug. 1888. 


Difference 

Main and subUieads. 

Outlay to end of 1889-96 

As compared with the 

estimate sanctioned by 

the Secretary of State. 

As compared with thej 

revised estimatG sanc-| 

tioned by the Govern¬ 

ment of India. 

1 

2 

3 

4 

5 

6 

Duiect Charges— cont. 

RS.- 

RS. 

RS. 

B8. 

HB. 

Brought forward ... 

81,75,372 

81,62,045 

79,85,366 

1,90,006 

1,76,679 

XI. Establishment 

20,11,645 

19,97.796 

19,66,654 

55,991 

42,142 

III. Tools and plant 

9,01,678 

9,24,513 

8,88,198 

13,480 

36,318 

111-A. Loss by Exchange. 
IV. Suspeneo Accounts ,.. 

4,978 

5.512 
— 769 

— 5,612 
769 

— ^ 634 
769 

Grand Total !►. . 

1,10,88,605 

1,10,89,332 

1,08,33,961 

3,54,734 

2,65,371 

Less receipts on Capital 



899 

~ 899 

— 899 

Aoconut. 






Total, Direct Charges .. , 

1,10,88,695 

1,10,89,832 

1,08,33,062 

2,65,633 

2,56,270 

Indirect Charges. 






Capitalization of abate¬ 

18,36,364 

15,36,364 

14,93,682 

42,782 

. 42,782 

ment of land revenue. 



3,92,601 

14,360 

6,899 

Leave and pension allow¬ 
ances. 

4,06,957 

3,98,600 

Total, Indirect Charges . . 

19,43,331 

19,34,864 

18,86.183 

87,138 

48,681 

Total, Direct and Indirect 
Charges, Capital Account. 

1,30,82,016 

1,30,24,196 

1,27,19,246 

8,12,771 

3,04,961 


The extra Es. 99,218 of paragraph 4 of the Deepateh of the Government 
of India and paragraph 2 of the Despatch of the Sfcretary of State “ for works 
still to he carried out after the closure of the construction estimate was in 
1894 increased to Es. 1,04,633,t against which there has been an expenditure 
including ‘ Establishment Charges^ and ^ Tools and Plant ^ of Es. 1,02,686. 

The total expenditure and charges under all heads against the Capital 
account of the system to end of 1893-94 amounted to Es. 1^28fi8^b62 as 
shown in detail in Appendix Ko. I. 

Besides this expenditm’e on Capital account, there has, to end of 1893-94, 
been spent and charged the Remyiue account a sum of Es*. 2,95,69,867, as 
shown m the following statement;— 


* This amount has been adjusted by debit to; Tools and Plant and credit to Loss by 
Exchange in the administrativo accounts of 1890-91. 
t No. 161 I., dated 20fch Eebrnary 1894. 









































HISTOBV* , 


Eetjentte AocoTTNa:, GooivAiii Delta System. 

Statewnt showing the lix^&ndiinire and Ch^trgee to end (^ 1893 — 94 . 


Exteini^otis aud Im^lroYemeTats.. 

Mi^iateiiance aiid .^ 

fesisablistoont Cbatges to end of 1881-82 
!BI^ai)lislxineat ^‘barges, 1882-83 to 1893— 

■23 p^r cent, on exi^enditnre (exclneive of land 

dotscipensation) ... .. •*. 

19 per cent, on receipts in tJbe F.W.D. . 

6 do* on irrigation iwemie 
Special Bstablisliment for Bowlaishwerain Workelvop. 

Tools and Plant ... .. .. 


Works 


6;96,808 

1,28,188 

1404,149 

U,1!71 


■I 


23,17,607 


22,73,916 


Total, ElUECT CKASOEa ... 

StNTIRBCT CHAUCifiS, VIZ.— 

’Oapitalized abatement of Tevenne on landfi taken np for the works ; and leave 
and pension allowances at 14 per cent, on establishment charges . 

^i:fharges for colloction 6f Reventte by Civil Officers. (This is a percent^go chargh 
on Irrigation Revenue; it has varied from time to time, is now caloolated at 
Spercent.) ... ... ... , •• ••• ••• »*• . 

Interest on Oapital Outlay calculated at 4 per cent, per annum bn Direct 
Charges . ••• . . 

Total ... 


ns. 
4,61,808 
73,49,083 


45,91,483 

10,03,070 

1,34,05,444 


8,76,790 

36,64,774 

1,117,23,859 

-j:-—— 

2,96,69,867 
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CHAPTER Till. 

GENERAL DESCRIPTION OF THE WHOLE SYSTEM OF 

CANALS, ETC. 

The History of the construction of the Woris having been brought down 
to the present day, a brief description of their more important features as now 
existing will bo given, which, with the Sketch Map at the end of Chapter I, 
and the threQ large scale maps of each Section of the Delta, at the end of 
volume II, will, it is hoped, give a clear idea of the whole system. 

First then, commencing with the Anictjt and Head Works : The 
Anicut has a total len^h of 11,945^ feet of tDasotury, divided into fotir 
sections by intervening islands on which, are embankments of an aggregate 
ien^h of 7,365 * teot; the tops of these, embankments are 21 feet above the 
Anicut. The level of the crest of the masonry work is taken as +• 38. tho 
datum zero for it and for all tho works of the system being approximately 
Mean aea-ievol. Along the top of tho Anicut are cast-iron uprights with 
grooves down which planks are slipped when advisable, so as to temporarily 
raise the crest by 2 feet. The view facing this page, of the Maddhr branch 
of tho Anicut vn+li only a little water going over it, shows the tops of these 
posts. ^ 

t As already stated, it is proposed to raise tho whole length of the Anicut 
by 2 leet, in masonry. 

1 highest flood sinoo the construction of the Anicut rose, on 3rd October 
18. 1, to above its crest, when, according to calculations, there was 

a discharge oyer the work of slightly more than t li millions cubic feet per 
second. ^ 

rhe embankments between tho sections of the Anicut are very important 
parts of the work, and it is well to note the necessity for most carejful attention, 
to tliexr up-keep. Breaches through them would be far more serious than 
through the Anicut itself, because the enormous masses of stone in connection, 
with the latter would fall into any gap and prevent rapid extension of the 
injury, whilst there would be no such autoinatio protection to arrest the 
spioacl of breaoliOiS in tho embankments, and the rush of water through them 
would soon sweep away the thin crust of alluvial soil on the lankas and scour 
out the underlying sand to groat depth, forming entirely new channels for tho 
river, which would bo most difficult and costly to close. 


* MAaONRY. 

BowRiishweram Branch . 4*^ 

Xiallee Hram h ... 2,859 

Madder Branch ... j*] 1548 

Viz^swaram Branch 2|598 

Total, es:cliiaiv='e of Under 
Sluices and Wings ... 11,945 

t P.J\o> 3112 R., dated 21Hh Ooceri 


Embankments, 


Pichikalanka 

Bobberlanka 

-Maddnrlanka 

(Jhigguruianka 


FEET, 
2,300 
... 1,385 

... 1,850 
... 1,800 


Total 

... 7,365 


or 1892 . 







ENGTNKERIWO HISTORY* 


On the left flank of the Aniout adjoining: the Dowlaashwera-m bank of the 
river are the Head Lock and Head iSliiicos of the Eastern Section of the Bolta, 
and then the ^ Under ^ or ‘Sconrhig ^ Slnioes, of 15 vents from 5| feet to 6 
feet wide, the oliief object of which is to prevent aoonninlation of sand, silt, 

‘ and floating debris, in front of the Head Sluices—an object which is but 
iniperfectly attained. 

At a little more than half way across the river, at the western end of the 
Kallee branch of the Anient, are the Bobberlanka Under Sluices also of 15 
vents, from 5| feet to 6 feet wide, and a little beyond them come the Oentral 
Delta Head Lock and Head Sluices. 

On the extreme right flank of the Anient, at the Vizdswaram hank of the 
river, is the third set of IJiider Sluices, of the same number and size of vents as 
the others, amd then the Head Sluices of the Western. Delta, close to which 
is the old Head Lock now converted into an extra Head Sluice (see Chapter 
V); a short distance up the river from the last-mentioned work stands the 
new Head Lock {see Chapter V), hy which navigation passes to and from 
the Woatem Delta Canals, and by them to the Kistna System, and so to the 
Buckingham Canal (see Chapter XI). 

Passing now from the Head Works to those in the three sections of the 
Delta and taking them in their usual order : 

L—Easter^t Delta. ^ 

The water admitted through the Head**" Sluices (originally of IS, hut now 
15, vents) passes into the Main Oanat.. ^Fhe appearance of the Canal at its 
head is shown in the photo-print, which faces this page, taken from the lower 
chamber of the Head Lock. Hie traiflc through this lock is great, and the 
Canal here gob orally presents a busy scone, especially in the morning and 
evening when the numerous passenger or ^ BahadaiT ^ boats are amving at or 
starting from tho ‘gbdt’ specially provided for them. 

The ‘ theoretic ’ full supply of the Canal is 2,826 cubic feet per second, but 
since the cultivation in this gieotion of the Delta has becoBie greater than was 
expected, and two extra vents have been added, to the Head Sluices {see 
Chapter V), a larger quantity of water is sometimes sent down the Canal; 
this is also the case with sevoiul of the Canals of the Delta, but the discharges' 
stilted in this Chapiter will, unless otherwise stated, be those of the arrange¬ 
ments of the re-vised ' Completion Project' as shown in the ‘ Water-Distri¬ 
bution Statement ’ in Cliapter VII, 

At 65 chains from the head of the Main Canal, 1,344 cubic foot per second 
are taken off by the Bank Canal, the remaining 1,479 t ouhic feet per second 
being carried on to 4 miles 12 chains where the main Canal bifurcates into 
the Samalkct Canal to the left and the Ctocauada Canal to the right, 415| cubic 
feet per second going to the fonner and 1,0634 eubie feet per second to the 
latter. 

Tho first reach of the Sam.^ltcot Canal, 26^ imlos in length, skirts tho 
high ground along the north side of tho Delta, crossing tho natural drainage 


^ Beii olttTi in Atla?» Voltime. 

t 3 cable feet per »ecoaci are used for Direci irrig^ftiion from tbe Maitt 
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of that part of tb^ country; to pxoyide for the minor drainagea there aro 43 
‘ Inlets ^ into the Ganal, arid two Weirs which allow surplus water to pass out 
of it to the Biocavolo (or Bikkavol) Drain, .whilst the only large atroam, the 
Teleru, is taken under an Aqueduct of 5 spans, close to Samaikdt- 

At this point the Oanal tnmB abruptly from a North-easterly to a South¬ 
easterly course and runs down the slope of the country for 7 miles to the out¬ 
skirts of Oocanada, Tliis slope necessitates the dropping of the water some 
33 feet, which is arranged for by Weirs and Locks; the first Lockf a double 
one, of 16| feet di’op, is dtuated just beyond the Aqueduct abovementioned, 
at 30 miles 37V chains from the Head of the Delta; the second Look is at 32 
miles 68 chains, and the third is at 37 miles 9 chains, where the (V!anal ends 
at the nayigable tidal creek into whioii empty the waters of the YoIeiu and 
the Biooaroie drain. 

The irrigation under the canal is from ^its position oonfined almost entirely 
to the strip on its right side between it and the Biceavole drain; the area 
irrigated in 1893-94 was 28,625 acres of first crop and 2,916 of second 
crop. 

There is not much through traffic along this canal, as it is not the most 
direct line to Oocanada, buvt the local traffic on it from the head of the Delta 
to Samulcotah and between that place and Oocanada is considerable, Samul- 
ooteh is a town of some 14,000 inhabitants, and an important station of the 
East Coast Bailway. 

The OocAHA3>A Canal runs nearly duo east from the end of the Main 
Canal to Oocanada. Its total fall to tide water is of course the-same as that 
of the Samalkdt Canal, but the slope of the country along which it runs 
being fairly uniform, its Looks (4) and their Weirs are more erenly distri¬ 
buted along its whole length than in the case of the Samalkdt Canal; their 
positions are 9 miles 38 chains, 16 miles 73 ehains, 20 miles 41 chains and 
29 miles 4 chains, 3/,, the last being a tidal lock. 

As stated in Chapters I and IX, parts of this Canal occupy the original 
course of the Tuliabaga drain and are therefore somewhat tortuous and 
uneven. 

ThoOaual proper ends at, and looks into, an artificially improved navi¬ 
gable tidal creek, which after a course of about 2 miles joins the creek from 
the end of the Samalkdt Canal, abovementioned, and the two form the 
> Oocanada Kivor,^ whore all the landing and shipping of the port is carried on. 

The full supply of the Oanal at its head is 1,963| oubic feet per second, 
but 482 cubic feet of this go off to the Mandapet Oanal at 6 miles 45 chains, 
(D.xli),, the remainder being used to irrigate some 46,000 acres (4(>,658 in 
1893-94) which lie on both aides of the Oocanada Canal, northwards to the 
Biooavole drain, and southwards to the Tuliabaga drain. 

At about IJ: mile above the end of the Oocanada Canal is the head of the 
Kovfir-Manj air Canal, 

Tffie traffic along the Oocanada Canal is very large; in 1894-95 there 
passed through its terminal look at Kovfir 8,884 boats going upwards, which 
carried 6,207 tons of goods and 66,402 passengers; and 9,007 boats going 
downwards, which earned 73,318 tons of goods and 40,576 passengers- 


^ jD.M. S33 Mileagef measured from Lead of delta. 
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KNaiKEBBING HISTOBY. 

The Bank Canal, which leaves the Main Canal at 65 chains from its 
head, runs for 32 miles along the left bank of the Gantami G6ddvari; it then 
turns awaj from it and after a furthet: course of nearlj 8 miles, looks into the 
Coringa Eiver about half way between Ooringa and x anam, It takes^ from 
the Main Canal as its full supply, 1,344 cubic feet per second, 737 cubic 
feet of which it parts with to the Coringa Canal at 13 miles 3 chains (I),M,)y 
the remainder being used for the irrigation of some 25,000 acres (24,917 
in 1893-^4) which He chiefly on the left side of the Canal between it and the 
Tdki drain. 

Much of the land commanded by this Canal is better suited for ‘dry ’ 
than for ‘ wet ’ crops. This fact w’^as not fully recognized when the original 
^ Completion Project ’ was prepared, and the forecast then made was 40,399 
acres; this, however, was reduced to 20,000 acres when the Project was 
revised. The Canal is a useful line of communication for a considerable 
tract of country, and has five locks, of the second class. 

The Gokinga Canal, which leaves the Bank Canal in its 13th mile, runs 
in a generally easterly direction for 22 miles 24 chains to a navigable tidal 
creek, into which it locks, near Coringa. Of the 737 cubic feet per second 
which enter this Canal, as a full supply, 253 cubic feet go off to the Injeram 
Canal at 21 miles 69 chains the remainder being used in irrigating 

33,099 acres (in 189‘i-94) lying north and south of the Canal between it and 
the Toliabaga and Teki drains and the Injeram Canal. 

At 24» miles (D.M.), the Miindapetta Canal joins the Ooringa Canal on its 
left bank. There are three Looks (second class) on tlii8..Canal; just above its 
terminal, ‘ tidal ’ one, the Kovur-Menjaic Canal comes in from the Oocanada 
Canal. 

The Injebam Canal, which leaves the Coringa Canal at 21 miles 69 
chains (D.i/.), mns to the South-east for 11 miles 9 chains and ends at the 
T(5ki drain, but is not locked into it. It irrigates 15,439 acres (in 1893-94), 
chiefly on its right bank, ae far as the T5ki drain. Being a ‘ blind ’ canal, 
with no tidal lock at its end, the traffic along it is.sinalL It has one lock 
of the old design with revetted sides to its chamber. 

The Mundapetta (or Munda;pet) Canal, which leaves the Oocanada Canal 
Bit) 6 miles 45 chains (D.M,), runs in a South-easterly direction for 18 miles 
35 chains when it joins the Ooringa Canal, as already stated. It passes 
through a rich piece of country and, throwing out distributaries on both sides 
for its whole length, it irrigates 31,867 acres (in 1893-94), an area greater 
in proportion to its length than any other Canal in the Eastern Section of 
the Delta, or indeed than any Canal in the whole system., excepting the XJndi 
Canal in the Western Delta. 

It has two Looks (of the second class) and serves a considerable amount of 
traffic passing between the Head of the Delta and the Ooringa Canal. 

Besides the 0 ev"en Canals above noticed which were made piiinarily for 
Irrigation, but have also been suited for Navigation in the Eastern Section 
of the Delta, there is in it another Canal which was undertaken primarily 
for Navigation though it is used to some extent for irrigation; this is the 
Kovuk-Manjair Canal. It runs from the Oocanada Canal at IJ mile 
above its tidal Look to the Coringa Canal a short distance above its tidal 
Lock, and its length is a little over 9 miles. It was originally proposed in 
order to facilitate the carriage of salt from some largo ‘ pans ’ or factories 





vhieh lie along its course, and therefore a portion of its cost WM borne by 
Imperial Funds, bnt the remainder was, in consideration of its conveniepoe 
for g6TiGrfil traffic, borno by Local Punds. Its total cost was Its. 1,79,4( I 
exolBaivo of the cost of its'irrigation sluioos and distribntaries, some of these 
being required to supply lands previously supplied direct from the Oocanada 
Canal. 

The following list gives in a tabulated form some of, the information 
about the Canals above dealt with, and in the Atlas Tolume will be found 
.‘ Condensed Sections ’ of them:— 


List of Camk olassod under Main Mead (2) Main Canals and Beahches—Eastern 
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Head of Canal 
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Names of Canals. 

Lengths of 

Remarks. 
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Delta. 





1st 

2nd 







crop. 

crop. 

MUjJBS. 

CHAINS. 


MILES. 

CHAINS. 


ACRES. 




Main . 

4 

12 


622 

.... 

. •» 

65 

Bank . 

39 

78 

Heo/d on Main Canal. 

24,917 

2,895 

18 

3 

Coringa. 

22 

24 

Head on Bank Canal. 

3.3,099 

2,640. 

21 

60 

Intjeram ... 

11 

9 

Head on Coringa Canal 

16,439 

2,633 

4 

12 

Oocanada 

27 

28 

To Robertson's Creek 



28 


Kovfnt-MANJAIR... 

9 

11 

Bridge 

Head on Oocanada 

[ 46,668 

6,84-3 






Canal 



6 

45 

Mandapet 

13 

35 

Do. do. 

81,867 

7,642 

4 

13 

Samaek^t 

32 

77 

To Oocanada Look ... 

28,625 

2,915 



Total ... 

160 

34 

All navigable. 

181,227 

26,468 


The DaAix?AGE of the Eastern Pelta is provided for by three main 
drains, natiiral in parts biit greatly enlarged and improved, known as the 
Bicearok or ‘ BiJckavol,^ the Tuliabaga, and the Teki, to each of which there are 
numerous affluents. 

The ^ Bikkavol ’ Deain serves the 75 square miles or so lying between the 
Samalkot and Oocanada Canals, and also takes the large quantity of drainage 
from the uplands which crosses the Samalkdt Canal in its first 25 miles. Tho 
drain joins tho Yel^ru, which passes under the Samalkdt Canal by the 
Aqueduct near the end of its first reach, and the two united flow into the 
tidal creek below the Oocanada tidal lock at the end of the Samalkdt Canal. 

The ' Toliabaga ’ Drain now begins, at the Surplus Weir from the 
Oocanada Canal at 7 miles 23 chains and after a course of about 

25 miles, fails into a tidal creek. It serves the piece of country, some 140 
square miles, lying between the Oocanada, Manclapet and Coringa Oanaja. 
Near its end it passes under an Aqueduct of 16 arches of 12 feet span, which 
oames the Kovur-Manjair Canal. 


* This is not included in cost of the GddAvari Delta System, shown in Appendix No. I, 
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Tlie Tfei Deaik begins at the Surplus Weir at the head of the Coringa 
Canal, and after a course of upwards of 27 miles joins the Coringa River near 
the end of the Bank Canal. It serves in all some 180 square miles of the 
country between the Ooringa, Injeraxn, and Bank Canals, and tjiat between 
the Mandapet, Bank, and Ooringa Canals, the drainage of the latter tract 
being brought \o it by the jSi allur and ff aler affluents which pass under 
Aqueducts oaixying the Coringa Canal over them. 

The whole length of the Gautami Godivari in this Section of the Delta, 
^ . from the Anicut to Yanaca, is embanked, so as effectu- 

W Embankment. ally to exolude all .river floods. 


II.— Oentka.l Delta. 

The Bobberlanka Under Sluices and the .Lock^ and Head ^Sluices 
of the Central Delta lie at the hnd of a long leading channel from the river, 
and the accumulation of silt and sand in front of the two head works is a 
serious trouble which the Under Sluices, as is the case with so many such 
works, do not prevent. It has been suggested that the oonstruotion of 
another set of Under Sluices on the other (right) 8.kle of the Head Sluices and 
close to them, may meet the diffioulty, but their success in securing the desired 
end is problematical, whilst would certainly add a new danger to the 
Ha^dgation using the Head Loo^ which is already troubled by the ^ di’ag ^ 
to both the Under Sluices and Head Sluices. 

The water admitted through the Head Sluices 15 vents of 6'xlO' (see 
Chapter V and Plan in Atlas Volume) passes into the Main Canal which is 
for some distance froui the head in very deep sand cutting, The theoretic 
full supply is 1,745 cubic feet per second, and this is carried for 8 miles 4 
chains to where the canal bifurcates into the Bank Canal to the left, and the 
Gunnaram Canal to the right. 

The Bank Canal runs as a Navigable Canal for 39 miles close to the 
right bank of l^he Gaxitami Gdrlavari and of the Vriddha Gautami branch. It 
takes as its thnorctio full supply 423 cubic feet of water per second and irri¬ 
gates some 85,000 acresi (34,998 in 1893-94), It has a Lock at its head 
and three other Looks at 20 miles, 27 miles, and 88 miles 51 chains (D,M,) 
respectively. It is from a short distance above the last Look, at Annampalli, 
that the water will have to be taken off for the Polavaram Island (see 
Chapter I) when its Irrigation is carried out. I^he matter is thus referred to 
in Ctolonel Haeted^s report with the revised ‘ Completion Estimates.^ 

The site of this (Annampalli) Look has been fixed with reference to the 
possibility of the Polavaram Inland being at some future time irrigated by 
water taken across the Vriddha Godavari by means of an Aqueduct or a hank. 
It is, of course, desirable that Aqueduct is required the water to Be 

carried should be at as high a level as possible, but there seems to be some 
probability of this small branch . silting up altogether. W^hatever may 
happen the lock is placed so far down that water can be taken across when 
neeessary under favourable circumstances.^’ 


^ plans ih Atlas Volume, 
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Tke Baak Caaal is not conneoted at its end with tide water and tho 
traffic along it is sraalL At 22 miles there is a navigation cat 

4 miles long, known as the ^ Billaknrru Canal/ to the AniaUpnram OanaL 

The Gunkaram Oakax, starts at the end of the Main Canal with a. 
theoretio full supply of 1,307 ouhic feet per second, but this it canies for only 
36 chains, when it sends off 626 cubic feet to the Amaldpuram CanaL For 
the whole of its navigable course of 37 miles, the Gtinnaram Canal keepa 
close to the bank of the Vaeishta Gddiivan, crossing its ‘ Vainateyam ’ branch 
neaj: its head by the Gunnaram Aqueduct Chapter V'l). 

This Canal, like all others in the Godavari and Kistna Deltas which ran. 
close to the rivers, is a source of great trouble on account of the dangers to 
which it is subjected Tbj the ‘ sets,’ and encroachments of the riyor. 

The temptation to take Canals close along the edges of the rivers has been 
irresistible, because from such a position it is easy to command the consider¬ 
able strip of exceptionally rich land which always slopes away from the 
margins of deltaic rivers to the first inland drainage, and also because part of 
the earth from the excavation of the canals ®an be used in making the river 
embankments along them. The coat of such Canals, therefore, at first appears 
small, but in the long nm they are generally exceptionally costly, because of 
the extensive and expenrive protection w^hich has to be resorted to in places 
to prevent their being washed aw’-ay by xiver enoroachmentB, and because of 
the costly diversions, through very valuable lands, which have to bo made when 
such protection proves of no avail. The danger from river encroachment on a 
^Bank^ Canal is not infrequently increased by perdolation and leakage from 
itself; these hasten on the caving in of the river margin by washing out at 
the face of its scarp the thin layers of nearly pure sand so generally found 
interspersed with the firmer deposits for some distance hack from the edges of 
deltaic rivers. 

The area irrigated by the Giinnaram Canal in 1893-94 was 40,614 acres 
of first oropj of this more than two-thirds lie in the Waggaram Island 
where the soil generally is of the richest description and exceedingly fertile 
when it receiveB a sufficiency of moisture. This wns not the case till the 
construction of the Gunnaram Aqueduct rendered it possible to bring the 
Aniout water across the intervening branch of the river. When that was 
accomplished, and the Gunnaram Canal and its cha:ime]s had distributed water 
over the face of the Island, it speedily became the " Garden of the GddAvaii.’ 
For besides its thirty odd thousand acres of rice o.rop, it grows thousands of 
acres of other, and even more valuable, crops, which would not be raised were 
it not for the Aniout system, though no return from them is credited to it. 
For instance, many of the channels are lined for miles by extensive plantations 
of Ooooanut trees which pay no water-tax though they undoubtedly owe their 
luxuriance, and to a great extent their very existence, to the effect of the 
channels alongside wluoh they have been planted. And this is also the 
case in several other parts of the Delta. 

The Canal has five Locks in all, and its through navigation is provided for 
by the lowest of these connecting it with tide water in the Visishta Goddvari, 
at Sakin^tipalli, about 3i miles above Narsapur. ^ 

The AmalIpuram Canal leaves the Gunnaram Canal just below the head 
of the latter. It imns through the very heart of the time A of the Goddvari 
past the large town from which it takes its name, and ends, after a course of 




31^ miles as a navigable canal, at aboufc 2 or 3 miles from the sea. Its full 
Buppiy is 626 cubic feet per 860011^(01 which 179 are for the Bendamhr-lanka 
canal) and its irrigated area is nearly 31,000 acres (30,835 in 1893-94)* 


In its upper reaches it passes through Ooooamlt plantations and garden 
oultivation of the finest description, wlxieh derive great benefit from it even 
when ostensibly they do not take its water; in its lower reaches it enters on a 
country of poorer soil, but well suited for rice. Its navigation is provided 
for by four Ijoeks, bub it is not connected with tide water. 

The Billatfirru navigation out from the Bank Canal joins this Canal at 261 
miles (jDj¥.), and at 30 miles (DM.) there strikes off to the right, the 
BENDAMtiE-LANnA Oanal which skixfcs the town of Amaldpuram on its west 
side, and is navigable for 2| miles to the ludapalK Weir. It was originally 
intended to continue this as a navigable.canal along the bank of the Tainat(5- 
yarn branch of the river to Bendamfir-lanka, but, as stated in Chapter VII, 
this intention was abandoned on account of extensive encroachments of the 
river. The area irrigated by the Oanal was in 1893-94 aores 10,692, 


The following List gives in a tabulated form some of the information 
about the Canals in this Section of the Delta, and in the Atlas Volume will be 
found, ‘ Condensed Sections ’ of them 
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crop. 
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•• 
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Main ... 

8 

4 


23 
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8 


Bank ... 

38 

73 

Head at end of Mo.in'j 
Canal. Kavigablo 
for 36 miles 4'^ 
chains only ,.. f 

34,998 

3,007 



Billakuebu 

4 


Head oti Bank OanalJ 



8 

4 

GTjNNARAM 

.37 

76 

Po. at end of Main 
Canal, 

40,514 

4,355 

8 

40 

AmalXpUbam 

31 

40 

Head on (iunnaratn 
Canal. 

30,835 

2,511 

30 


Be NI) AMUB-L AN K A 

8 

20 

Head on Amal&pnram 
Canal, Kavigable 
for 2 miles 24 chains 
only. 

, 1.0,692 

39 



Totals 

128 

53 

Only 118 miles 68 
chains navigable. 

117,062 

9,639 























GBNERAL BBSGKIFl^ON), &C. 


The chief 'JDrainaok lines of this section of the Delta are—: 

Fi7'st—Tke Gorinkala Drain ; riinmng east of and roughly parallel to 
the Gntinajcmn Canal from about 14 miles {D.M..) and emptying into the 
Vainateyam Gdddvari aboirt 6 miles below its head. 

Second —The Upper Kowsika Dkatk: which also lies between the 
(Junnaram and Amal4param Canals and is joined to theGorinkala just above 
its oiitiall, by the ‘ Sakarru Cut/ 

The Lower Kowsika Drain : between tho lower reaches of the 
Amaldpuram Canal and the Bendamhr-Ianka Canal and its main distribu¬ 
taries; this drain falls into the " Fanchinadi Dravii^^ an artificial cut with its 
outfall into the Vainat4yain Gdddvari near its mouth. 

Fourth— Kxjnavakam Drain : an almost entirely artificial channel 
raiining East from near the left side of the Amaldpurni Canal at 37 miles 
(DM.) to a salt-creek near tho sea. IntU this drain fall several minor drain¬ 
ages between the Bank and Ainaldputam Canals. 

Besides the Drainages abovementioned , there are several minor ones which 
have independent exits to the river or tide water. 


The whole length of the branches of the Godavari whicli enclose and run 
through this Section of the Delta are f ully embanked, 
except for short distances near their mouths. 


River Embankments. 


III. —Western Delta. 


The Head Sluice of the Western Delta has 16 vents to 6' wide and 
7 high, and within the last few years the old Lock of 15' wide has been 
< 3 OnV 0 rted into an extra sluice of two vents. The theoreitc full supply of the 
section is 3,946 cubic feet per second, or more than five times tho ordinary 
summer discharge of the Thames at Staines. Since the area to be irrigated has 
increasedibeyond what was anticipated, considerably more than tho theoretic 
quantity above named is at times taken in from the river, and the Main Canal 
is then a stream carrying about two-thirds of the maximum flood discharge 
of the Thames. 

This largo quantity of water passes into the Main Canal, the length of 
which is 6 miles measured along its most direct, navigation, cJiannel, but 
pait of the water is conveyed by two tortuous old channels which leave the 
direct canal at 1 mile and 2f miles respectively. They unite and rejoin the 
direct line at 4 miles, from whence for another 2 miles, to Chettipett, the 
old com-se of the Eallu Madugu is followed, and that stream, draining 
some 280 square miles of country, is taken into the artificial system of 
Canals, an arrangement which is a frequent source of trouble and danger. 
Surplus water thus at times brought into the Canals is intended to be passed 
out of it by two powerful Weirs, one at Chettipett with 100 feet clear length 
of crest at 4 feet below canal P.S.L., and another at Nandamfir, 2 miles further 
on along the Ellore Canal, with 45 feet clear length of crest at 3 feet below 
P.S.L. The water sent over these weirs passes to the Wey6ru, but even 
with their great diseharging capacity, some 3,500 cubic feet per second, they 
cannot always sufficiently relieve the Canols. Sometimes the Head yiuioes 



BNGINBEKING HIBtORY, 

hare to be entirely closed and no water taken in from the iiTeac for days 
together. 

At 6 miles the Main Canal bifnrcatos into the Bllore Canal which ^con- 
tinues westward at as high a lerel as possible, and the Kakaraparm Canal 
which'tarns sharp olf to the left, down the Delta. 

The KAKAnAPAKKU Canal : is lOf miles long, for the greater part of 
which it is entirely in cutting. It starts with the la^%e theoretic foil supply^ 
of 1,650 cubic feet per second, but irrigates only some 10,000 acres, its cliiof 
fuiietiori hoing to carry the water required to the (lostanadi and Velphr, the 
Bank Canal, and the Narsapnr Canal. It has no locks, and its slope and 
velocity are somewhat greater than ia convenient for * up ’ navigation. 

The G-ostanadi and Velpt^r Cakai. : takes as its full supply 487| cubic 
feet per second out of the KAkarapam Canal over a Weir in the right bank 
of that Canal at 1 mile 35 chains from, its head. Close to the weir is the 
Gostanadi and Velphr Head Lock. For the first 14 miles the Canal is si.mply 
the old Gostanadi drain improved so as to be navigable, the water being held 
up by a Weir from just above which, near the village of Velpur, the purely 
artificial Canal of that name begins. All sarplus water which enters the 
G6stana<ii above this Weir passes over it to the stream below, which is left 
solely to its legitimate use as a drainage. From this point tli.o Canal runs 
for rather more than 20 miles, past the town of Bhimavaram to where 
it drops by a look into the tidal portion of the Yanamadiiru drain, about 10 
miles above its outfall into the Cpputeru. 

There are on this line of navigation two Looks (second class) besides the 
Head and Tidal Looks, already mentioned. 

Its area of irrigation is upwards of 40,000 acres. 

The next branch from the .KAkaraparru Canal is the Bank Canal ; it 
starts at 14 miles 68 ohaios [D.M.) and runs close to the river for nearly 
26 miles; it then locks into the tidal creek into which the Nakkala Drain 
empties, just where it joins the G6d4vaii, about 10 miles above Narsapur 
and nearly opposite the Sakan4tipalli tidal Ijock at the end of the Guima- 
ram. Oanab Central Delta. 

Like the other ^ Bank ^ Canals this one is a source of frequent anxiety and 
expense owing to enoroaohmonts of the river. 

The Canal for the greater part of its corirse runs through very rich soil, 
and though .irom its position the land it oommancls lies only along its western 
side, it irrigates no less than 35,000 acres. 

It has three Locks (second class) including the tidal one; the first is 
upwards, of 10 miles from its head, so that there is an unbroken reach of 25 
miles from the Head of the Delta; experience has shown that it would have 
been well to have had a lock much nearer the head of the Canal. 

There are twm ‘ Surplus Weirs 1 in the first 2 miles of the Canal, the water 
from which passes into the Nakkala Drain. 

The Narsapur Canal states from the end of the Kdkaraparru Canal, 
with a theoretic full supply of 765 cubic feet a second, and has a course of 
almost 30 miles to where it locks into tide winter of the Upputeni, near 
Mogalturu. It is a very important Canal as regards both Irrigation and Navi- 
gation. The area of wet cultivation under it is upwards of 67,000 acres, 
considerably greater than-that under any other Canal in the whole God&vari. 





GESBfiAI. nUSCBIPTION, &C, 


1 ! 



system. It runs past many important towus and markets, tli© prmoipal ot 
■wbioh are P41akollu and Narsapur where in days of yore there were floiinshmg 
‘ Factories, ’ the former belonging to the Batch, and the latter to the Fast 
India Company. At Narsapnr there is n tidal Ijock into the estuary- of 
the Vasishta Q-dddvari, by which traffic can pass between the Central and 
Western Deltas vid the Sakan^tipalli Look at the end of the Gunnaram Canal, 
By the tidal Lock near Mogulturru traffic can pass to and from the Uppnteru 
and by it to and from the Kistna System, which locks at two places into 
the Upputdru. There are, besides the two tidal Locks jnst mentioned, fave 
Looks (first class) on this Canal. 

The Eni.oKE Canal is taken from the end of the Main Qanal along the 
of tHo Doltsii) for a distanco of 40 Hiilcs 32 chains, to iicai 
large town of EUore, where the Aisiiwa-Ellore Canal looks down into it. Its 
theoretic full supply is 683| * cuhio feet per second, and it irrigates some 
58,000 acres, a considerahle portion of this being by two large distributaries 
known as the ‘Mid Level’ and ‘Low Level’ Channels, which Lave then 
Hoad Sluices in the Junction Canal, and run roughly parallel to the Ellore 

Canal at about H and 2| miles distant from it. 

The large amount of traffic between the Goddvari and Eistna districts 
and also that to and from Madras and the South, passes along this Caual, 
which, with ; he Main Canal, forms a navigable reach of nearly 46g miles, m 
the Qdddvari System, without a look. 

The Canal riiHD right across the water-shed of some 1,295 square miles; 
the drainage from 850 square miles of this is passed under the Canal at 8 m^iJos 
(B-lf.) by the Nnndamhr Aqueduct of four arches of 40 feet span over the 
‘ Yorra-kalva ’; the remaining 445 square miles and some of the spill of the 
Terra-kalva in high floods are provided for by 10 ‘ Under-tunnels ’ or small 
Aqueducts; 18‘Inlets’; 8 ‘Outlets ’ (with crests at about F.S.L.) of an 
aggregate length 1,087 feet; and 4 ‘Escapes.’ Full information wilLbo 
fomd in P.M.G. Nos. 401 I., dated 2lBt June 1880, and .314 I., dated 1st 
April 1882, about these cross-drainage works. They have proved effiment, 
but the Canal is sometimes damaged by influx of spill water from the Tam- 
mildru which ought to cross the .^tsten-Ellore Canal. 

As the Canal now under consideration has a ‘ dead end ’ at the _ Ellore 
Look where the Canal from the Kistna joins it at a higher level, there is often 
trouble from the accumulation of silt there. The demands on the Canal 
for irrigation along its whole length also make it difficult to always keep it 
in as porfoot a state for its groat traffic as is desirable ; this will be found 
notioea in the ‘Memorandum’ printed with the special Chapter (No. XI) 
on ‘ Navigation.’ 

The A.'rnii Canal takes off from the Ellore Canal a short distance below 
its head, its theoretic full supply being 475^ cubic feet per .second. It has a 
navigable course of 16 miles 74 chains,^ with two Locks (second class), to the 
town and importa.nt market from which it takes its name. Its distributaries 
are extensive, and its irrigated area was in 1893—94 no less than 31,884 


acres. 


The Junction Canal, length 3 miles 26 chains, from the Ellore Canal at 
13 miles to the Venkiah, was oonstruoted solely in the mterests of 


* Exolueive of wliati it carries to tlie Attili Canal. 
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navigfition, bat as it out throngh tke ‘ Mid Lever and ‘Low Level’ohan-. 
nels, their heads are now in it. It has, near its lower end, a double Look 
(fir.4 class) with a total drop of 13 feet, plan of which will be found in the 
Atlas Volume. 

The Venkiah. and * Wey^ku.—L ength from end of the Junction Ganal to 
the 1 Jpput^ru near TehirpM is 3‘3 miles 63 chains. For some 22 miles the 
oourse followed is chiefly that of the Weyeru whii used to oonrey most of 
the Yerra-balva to the Ooiair Lake («ee Chapter I), and that portion is by no 
moans a satisfactory lino for navigation, being tortnous and of very uneven 
section. At 21 miles 17 chains {DM.) there is a double Look, and at the end 
of the Canal 45 miles 18 chains {D.M.) a tidal Lock into the TJpput^ru, by 
which and two-tidal Looks at the end of Kistna Canals, there is through 
communication with that system. 

From 35 miles 35 chains {D.M.) near Ohirmakapdram there is a channel, 
partly artificial, known as the ‘ Old Weydru, ’ with an old fashioned lock t 
at its head, by which before the Ellore Canal was carried out, a consider¬ 
able amount of traffic used to go to the Ooiair Lake and so to near Ellore ; 
a route of oourse now disused. Near the Chinnak4p4ram Lock arc two Weirs 
by which 2,250 ouhic feet per second of flood water can be surjflussed to the 
Colair Lake. 

The water for the ‘ Venkiah and Wey^m, and for its branch, the Undi 
Canal, 513 cubic feet per second for the former and 612 eubio leet for the 
latter, is passed over tlie Oheltipett Weir, at the end of the Main Canal, into 
a natural tortuous channel which joins the Terra-kalva, or Wey5ru, just 
above the Nnndamiir Aqueduct, Ellore Canal, and flows under that work. 
Near that Aqueduct used to he the Look from the Ellore GanaL into the 
Weyeru, but for 6 juiles or so the course of that stream was so tortuous and 
ill-suited for navigation that the Junetion Canal, just above described, was 
constructed to avoid it. 

The area irrigated by the Venkiah. and Weyera in 1893-94 ,was 44,538 
acres, and there is a possibility of oonsideiuble extension, as the swamps along 
the Upputeru and the Colair Lake become raised and drained. 

Tlie Undi Canal ; leaves the Venkiah and Weyeru at 19 miles 74 chains 
(D.M.) and has a length of 20 miles 23 chains j of this, however, only 15 
miles 67 ohains are navigable, as far as the important town and market 
from which the Canal takes its name. 

The water for the Canal is admitted by two sluices, the theoretioj full 
supply being 612 cubic feet per second, and in 1893-94 it irrigated 52,858 
acres, an area greater in proportion to its length than any other Canal in th e 
Goddvari System ; there is also a possibility of further extension, as tho low- 
lying lands towards the Upputdru become more fitted for cultivation. 

There is only one Lock (of the second class), besides^ the^ Head Lock on 
this Canal. 

Tho following List gives in a tabulated form some of the], information 
about the Canals in this portion of the Delta, and ‘ Condensed Sections ’ of 
them will he found in the Atlas Volnure:— 


* The lower 10 miles tieod to be known as the Akid GanaL 
■f See plan in Atlas ’V’Dlume. 
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, under tnuin head (2) Main Oajsals and Bkanohes- 
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Disfcauoe of 
Head of Canal 
fi’om Head 
of Delta. 

Name/ 5Danals. 

La A 
Ca 

gth of 
iiials. 

MIIBS. 

CHAINS. 



CHAINS. 



Main . 

6 


ti 


K^iKARAPARHU ... 

10 

30 

7 

35 

GdsTANADX and 

34 

12 



VKLPdH- 



14 

68 

Bank 

25 

43 

16 

30 

NARSAPait 

29 

68 

6 


BLI.OK.E ... 

40 

32 

9 

65 

JlTNOTION. 

3 

25 

6 

70 

AxTirr 

15 

. 74 

IB 


Venkiah and 

32 

63 



WEvrSttH. 



B5 

ifr 35 

Old WRVifeRir 

5 

35 


W.,. . 




19 


Hwbi 

20 

23 



Total ... 

224 

6 


Remarks. 


Head on Main OanaL 

Head on KS-karaparru 
Canal. 

Do. do. 

Head at end of 
Kakaraparru Canal. 

Head at end of Main 
Canal. 

Head on Ellore Canal. 

Do. do. 

Head at end of Junc¬ 
tion Canal. 

Head on Weydm 
at Ohiiiak§.pavaram 
Look } imperfeotly 
navigable. 

Head on Tenkiah 
Canal j navigable for 
15 miles 67 chains 
only. 

Only 214i miles 14 
chains navigable 
(exclusive of ‘ Old 
Weyern 


Areas irrigated 
in 1893*“94. 

i 1st 
crop. 

2ml 

crop 

ACRES. 

1,194 
9.413 
42,667 i 

ACRES, 

80 

3,806 

4,669 

38,068 1 
67,036 1 

i 

12,412 

9,613 
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The following* are the chief Dkainaob lines of the Western Delta, all of 
them having, of course, many affluents :— 

F/rs^—The Nakkala Drain commencing from the head of the Bank 
Canal, runs between it and the ISTarsapur Canal, for about 28 miles to the 
66 ddvari at about 10 miles above Narsapux. It has a large sluice at its 
outfall to prevent the river floods from backing up it and swamping the 
adjacent lands j and over this sluice a distributary of the Bank Canal is 
carried. In the early days of the G6ddvari wrorks the Nakkala was utilized 
for navmation by having water thrown into it, and a Look built near ite 
head. This has now been removed and the drain restored to its legitimate 
duty. 

Second —The Kaza Drain; starts from near the left bank of the 
Narsapor Canal at about 27 miles (D.iff.), and after a course of 16J miles 
falls into the QddAvari about 2 miles above Narsapur. It .also has an outfall 
sluice to exclude river floods and high tides. 

The Mogalturbu Drain. —^This serves the strip of country on 
the west side of the Narsapur Canal between it and one of its large distribu- 
taries, the Jinnur Channel, It falls into a tidal creek near the mouth of the 
XJpput4riL 
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Fourtk~l^he G-oNTfiEu Drain ; oommeucos to the west of the head of 
the Nareapiir Oanal and after a conrse of some 30 miles joins the Mogaltarili 
Drain near its outfall. 

Mfth —The GdsTANAni.—This was Chapter I) originally one of the 
ohannels by which part of the Hood waters of the Eallu-Madugu, as well as 
the drainage along its own valley^ ased to find its way to the sea. Its upper 
14 miles, as already described when dealing with the ‘ Gdstanadi and Velphr 
Canal/ have been made navigable, but the rest of it is exclusively a drainage 
stream and carries off the surplus water from the country between the Velphr 
and AttiU Canals. It joins the Tanamaduru Drain about 4 miles above 
Bhimavarani. 

Simfh —The Tanamadueii Drain, which takes its name from a village 
near its end, is really an old branch of the Woyeni enlarged, when that river 
, was canalized, to take most of its flood waters southwards to the ITpput^rd 
instead of westwards to the Colair Lake. In order to retain the water at a 
height suitable for navigation in the Venkiah and VV'eyera, and also to allow 
surplus water to flow down the Yanamaduru, there is at its head, near the 
village of Duvva, a Weir with 800 feet length of crest. The upper 2 feet, or 
so, of this is formed of planks intended to be removed when floods come 
down the Yerra-kalva, but when these are sudden it is not always possible 
to get the planks out, and too much water is forced down the Venfaah doing 
oonsiderable damage. An arrangement vrhich will secure the possibility of 
manipulation of the shutters under all circumstances is a much-needed 
improvement. 

It is probable that before very long the floods of the Yerrakalwa may be 
rendered less violent by the construction of a large storage reservoir on its 
upper waters for the irrigation of some 45,000 acres. The scheme, known 
as the ‘Dxmamalanka Project’ was worked out in 1874 by Lieutenant (now 
Colonel) A. F. Dorward, R.E., who afterwards carried out many of the 
^ Completion ’ works in the Goddvari W^estern Delta. 

Seventh ’^ Th.B Bonbaixa Drain ; takes the dxmnage of a considerable 
portion of the country between, the Dndi Canal and the Venkiah and Wey6ni 
'and passes it under the Aqueduct which carries the foimer Canal where it 
ceases to be navigable. The Drain then runs due south for about 9 miles 
and falls into the Yanamaduru, where tidal. 

Mffhth—ThB Pandikodu, of which ‘ BeckleA/s Drain, ’ and the ^Bodapad 
Drain' are large affluents, takes to the Oolair Lake the drainage from be¬ 
tween the upper portion of the Venkiah and Wey^ru and the Ellore Canal for 
some 10 miles west of the Junction Canal, and also the upland waters which 
cross the Ellore Canal in that portion of its course. West of this again the 
upland drainage and that south of the Canal are conveyed to the Oolair Lake 
by several separate drains. 

The Vasiahta Goddvari which forms the Eastern boundary of this section 
of the Delta is thoroughly embanked to Narsapur, below 
mver eml)ankm 0 nt 8 , ^bich the river floods do not raise the water level of 
the estuary much above High water, bpring-tidcs. 





CHAPTER IX. 


VARIOUS INBOEMATION AS TO MATERIALS, DESIGNy ETC,, 

OF WORKS. 

Earthwobk — Oakals and Channels. 

for cheapness of construction and for showing results as soon as 
possible, led to an extensive use of old native channels and natural water¬ 
courses, for conveying the Anicxit water to various parts of the Delta. For 
instance, in the Eastern Section the ‘Tuliabaga,? partly an old artiBoial 
Ohaunel, but for most of its length the natural main drainage of that part 
of the country, (see Chapters I and VIII) was converted into what are now 
known as the * ^ and \Cocanada ^ Canals which are therefore in parts 

tortuous and unsightly ; and an entirely new and costly drain has had to be 
dug to take the place of the one diverted to other purposes. So also in the 
‘Western Section, the ‘ Wey4ru ’ was canalized (see Chapter VlII), providing 
but an indifferent line for Navigation and necessitating the excavation at 
great cost of a new Channel, known as the Yanarmdmu^ to take the flood 
waters of the Yerra-kalya in a different direction to the sea ; and when the 
^Completions Project was earned out, it was found advisable to construct 
a ^ Junction OanaV from the Ellore Canal to the Wenkiah and WeyeruVat 
about 6 miles from the original head of the latter near Nundamhr, so as 
to avoid that length of its most tortuous navigation. 

Nothing can be more certain them the inadvisahility of attempting in a 
delta country to use the natural drainages for other than their legitimate 
purposes* 

The adoption of old native irrigation channels for the purpose of distri¬ 
bution, though at first apparently an economical course, has also in the long 
run proved anything but satisfactory, as, of course, they were faulty in align¬ 
ment, gradient, section, and every conceivable particular. On this subject, so 
long ago as 1858, Colonel Baird Smith remarked : * 

In looking at the channels of the Godaveiy Delta irrigation, that exceeding 
irregularity of ahgnment, which was noticed in the case of the corresponding 
works on the Kistnah, inevitably arrests the attention. It was further forced on 
•^my notice on my personal inspection of parts of some of the principal channels; 
and the views I have formerly expressed regarding this most objectionable 
feature in the works apply here with equal force. Economical considerations 
have doubtless led to the adoption of these old and tortuous lines, but I have 
no doubt as to what the final result will be. Just as in these North-West 
Provinces we are now abandoning, one after the other, the old alignments and 
straggling channels which our predecessors bequeathed to us, so, as water in- 
oreasos in value, and more land is brought under profitable occupation, will the 
present system on theCodavory Delta be given up, and perhaps wonder expressed 
that one so wasteful should ever have b^een adopted even as a temporary ex¬ 
pedient. The home and local authorities have just sanctioned an expenditure 
of upwards of 1 J lakhs of rupees, or £15,000, on the construction of 25 miles of 


* Baird Smith’s ‘^ Irrigation in the Madras Provinces^” 
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new chaorier for the Eastern Jiimna Canal, expressly to get rid of tliose twists 
and low levels wMch the adoption of an old lino entailed, and which have lor years 
past led to great waste of water, heavy annual repairs, and, after all, great 
ineflieiency of the works. The old line will now he abandoned, the whole ot its 
works hrokeri up/and a tract of the canal, on which not less than 2 lakhs oi 
rupees, or £20,000, have been expended in original works, will cease to exist 
to the entire satisfaction of every one concerned, whether on the- part of Q-overn- 
inent or of the agricultural comirnuuiy, Far greater expenditure is contemplated 
in the rectification of the false alignments and levels of the Western Jumna 
Canal; and, as I said before, what experience had led us to do now might, witii 
far better eifect, be doue at once, without any intermediate period, m the works 
of the Madras Presidency. The projected channels are generally imexceptzonable 
in the pa^rticulars under review, and my remarks apply with eFect to those m 
wlueh the water is already flowing,' and only to some among these.'' . . . . 

The discharging capacity given to the various Oanals and its relation to 
the areas intended to be irrigated will be found in the * Abstract Water-Distri^ 
bution Statement" given in Chapter VII. In designing the Canals and dis¬ 
tributaries the formula used up to 1B79 was that known m ^ Bu Buat s, 
but since that date the mo^aocurate formula and coefficients of Bami have 
been adopted, viis., V^^ o.^/r.s, in whioh 
■p—velocity in feet per second. 

r.^Hydraulic ^radius/ or ‘hydinuUc mean depth/ in^feet. 

Fall in unity, of surface. / 

e — K variable coefficient which for earthen channels is amved at trom 

the formula. 
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The Side slopes generally adopted for eaxt-hwork in the Delta have been 

(6nse) to 1 (heiiihf). 

Masonry—and Masonry Works. 

Briekwork has been little used in the Delta except for arches ; almost all 
the works are eonstruoted of Concrete and Bubble Masonry with, m the more 
important works, Ashlar facings, quoins, and copings. 

Concrete.— The foundations are, as a rule, platforms of conoroto of 
various thicknesses aocording to the nature of the snh-soD. and the weightof 
the superineumbont work. The concrete isgenorally' compostri of d parts, 
bv me^urement, of stone broken to 2 inches gauge, and 1 part of mortar ; laid 
and rammed in layers of about 6inches thick; the mortar uwd m this was 
usually of 1 part slaked lime, 2 parts riyer sand, and from g to 1 part ot 
finely groimd brick dust, known in India as ‘ surki the concrete so made was 
exoellont. It may he of use to here give au extract from a record of some 
experiments made in 1887 at Dowlaishweiam about ‘ Surki mortal. . . . 

“ 1 lime, i surki, 1 sand make (with the lime procurable at Dovdaitowomm) 
the best mixture when, it has to he placed in water at once, but both 1 umo, 
1 surki, 1 sand; and 1 lime, 1 surki, 2 sand, make good mixture^ with little 
to choose between them, except that the latter is the cheaper. When a few 
hours can bo allowed ImJ'ore submersion, 1 lime, J aiuki and 2 sand, excellent. 

It was customary for a long time to cover concrete foundation platforms 
with ‘rubble’ masonry, to' form the floors of locks, sluices, &c., but it was 
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afterwards found better not to put tlio layer of rabble, but to bring op the 
conorete to form the floors. 


The stone used is a «a.ndatone, generally from qaarries near Dowlaish- 
weram, but in some eases in the Western Delta,, obtained from quarries lying 
above the Ellore Canal. 

Locks the worfa were first started and ee-onomy was of tile 

greatest importance, most of tlie Canal locks were of the general design, whicli 
'vrill be foniid in the plan of the ‘Chinakapavaxam Look’ in the Atlas 
VolBme., ;' 

They had only just so mnch masonry as was necesstiry in connectidn 
with the sills and the gates, the cham-bers betw'Cen them being formed merely 
by earthen slopes revetted with stone, {See view of Mulckamala Lock, fading 
this page, from a photograph by W, J. Howley, Esq., AssiB’feant Engineer.) 

When dheapnosB of first cost and rapidity of eonstnxction are necessary 
in a ooixntry where skiUed labonr is difficult to obtain, sueli looks are excelleiiti. 
They have howeyer the drawback of requiring considerabiT longer time to 
‘change-(fill and empty) th^ of ran equal capacity for traffic which 

ha ye verti cal, or nearly* vertical, chamber walls; and when traffic developes 
to any considerablo extent, the time occupied in locki^os becomes iniport:ant. 
The consequonco is that with three or four exceptions the old ‘Earthen’ 
Lqoks have beon replaced by masonry ones, in most of which, built under the 
‘ Oomplotioa Project/ the arrangements are such that they can be filled or 
emptied in three minutes by means of ‘side culverts,^ the valves being worked 
by ra(dt and piniou gearing. 

Two of the now second-class looks in the Central Delta, at G-opalapuram * 
and AnnampaJli, were built entirely of Concroto, except their sills and gate 
quoins, but it was not found that there was any advantago in this style of 
conatmotion, wliilst it is decidedly inferior in ajjpearanoe to that with walls of 
rubble masonry faced with small ashlar, locally known as ‘ dressed faces/ 

The Look ©atos are of the nsual vertical two-leaf style, acjtuated by lever 
beams, except in one case in which the upper gate is of the horizontal 
‘tumble’t type adapted from an American? pattern. Its working, owing 
probably to small errors in design, has not proved entirely satisfactory. 

There are in the Q'ddAvari Delta two sizes of Looks, viz., ‘First’ and 
‘ Second ’ class. The chamber of the former is 150' x 20', that of the latter 
105’ X 15”. The following arc the Canals which have first-class Locks 

Eastern Delta,—^ Main ’ and ‘ Oocanada Canals/ Western Delta.-^ ‘ Main,’ 
CNarsapar/ ‘Ellore/ ‘Jonotion/ and Venldah and Woveru § Canals. 

Ineludiag the Head Locks, there are in the whole system, 16 Locks of 
the first class and 41 of the second class. 

Plans of two head looks, of three first-class, and four sccond-olass Canal 
Locks, and of two of the old Locks, will bo found in the Atlas Volume. 

Weks*—In the 06divari System nearly every Canal Lock has its Weiry 
over which the water for irrigation is passed on to the reach below ; there are 


^ plan of (^opalaptJ.ram liook in Afciaa Voliiine. 
t plan in Volame. 

4 dosoHpfcion. ‘Notes on. Kavigatfe Bivers and Oanala of tlie ITnited States and 
Canada.’—W alch. 

§ The Tenmella Botible Book, an old one, is only 15 foot broad, but the YoWrpad Tidal 
Xiook at end of Oanalitt 20 feet* 
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46 of them, and there are also 21^ ‘ Surplus Weira/ to reHove the Oahals 
of any excess of water which may enter them from drainage or otherwise. 

These works have, as a rule, been designed with a length capable of dis¬ 
charging the maximum required, with a depth of from 2^ feet to 3 feet going 
over the crest, on which are wooden shutters of that height, lifted or lowered 
at will hy Bcrew-geaiing. JSTitie feet has been found a convenient length for 
such shutters. 

The form, of Weir adopted has wisely been that with a vertical overfall. 
In the first works of the kind, the fall was on to a horizontal floor of largo 
stone, but in subsequent works a ‘ water cushion ^ was gpenerally introduced, 
its floor being still made of large stone, covering ‘rubble’ masonry. Even 
then it was found that not infrequently the massive flooring stones wore 
‘blown up, doubtless by the impact of the falling water acting on air spaces 
in their joints and. beddings, due to irregularity of shape, and imperfect work¬ 
manship. Concrete was then resorted to for the floors, aiid it has proved not 
oiily cheaper but better in everj^ way than stone, never, if well laid, requiring 
more than slight repairs to the surface. 

In the construction of the ‘ water cushions/ the cushion walls were at 
first made nearly vertical; it was found however that stones and gravel car¬ 
ried into cisterns so formed, were not readily ejected, but remained grinding 
about on the floor. To remedy this, the up-stream faces of the cushion walls 
were given a gentler and gentler slope, till at last the greater part of the 
floor itself was taken into the reverse slope and no abrupt line was left in it 
plan of Bollampudi Surplus Weir in Atlas Volume). This has proved 
perfectly efficient, ' 

The superiority of a vertical overfall for weirs in such positions is shown 
by the little trouble the G6d4vari Canal Weirs have given compared with 
that whicfli resulted on the ‘^Ganges Canal ’ from the adoption of the ‘ Ogee ’ 
form, with reference to which Mr. Btickley in his excellent book ‘ Irrigation 
Works in Imiia^ says ; “These ‘Ogee’ falls have given endless trouble. 
The velocity increased of course as the water ran down the ‘ Ogee ’ and 
the friction on the slope was enormous; the shock on the floor was reduced, 
but the frictioiL did as much damage as the shock would have caused, and the 
velocity was so great that a stanffing wave was created below the fall, and 
the washing of the banks was considerable. ” 

Plans of six Lock Weirs and two Surplus Weirs will be found in the 
Atlas Volume. 

Aqueducts.“*-Tlie largest Aqueduct in the System is that over the 
Vainateyam branch of the river, to which Chapter VI has been devoted. 
There are no othem so largo as to. merit special description, but as a good 
instance of one of the recent smaller Aqueducts, a plan of one in the ‘ 20th 
mile of the Ellore Canal ’ is given in the Atlas Volume. 

Irrigation Sluic6S*~0f sluices at the head of Irrigation Di8tributar.ies 
there are some 500 in the G6d4vaTi Delta System. Those built iu the old 
days bear evidence of the indiflerent workmanship then only obtainable, 
and also of a desire to cheapen them by scrimping the masonry ; they were 
fitted with ‘paddle’ or ‘needle’ shutters worked by hand. Pew of them 
now remain; some have been altered, but most have been replaced by much 




^ Uxclwdve of tlie eight * Outlets* on the Hllore Canal. 




iiBproyed straotees fitted witli shutters, worked by Borew-geariug, which admit 
of careful rogulationv All the more recent aiuioes are widened out from close 
behind the shutter so as to lessen the velocity of the water as it issues into 
the channel and so obviate the necessity for much protection to its bed and 
banka immediately below the work. 

Bridg‘ 0 ».~TherG is probably no artificial Irrigation and Navigation syatem, 
except perhaps the neighbouring one of the Kistna, in which the provision of 
Bridges per mile of Canal and Channel, is so small as in the G oddvari Delta, 
This has arisen from the fact that when the works were commenced, and for 
long after, there was not a single made road in the Delta, and the people 
were accustomed to wade through the streams and water-courses which crossed 
their pathways, or when the water was too deep for wading, to use ‘ dug- 
outs/ or rafts supported on hollo wed-out palmyra trunks, locally known as 
^ Sungadies,^'^ Instead of Bridges, therefore, such ‘ $ungadm ^ and at more 
important crossings, /(Try-boats (locally known as ‘ halla-kats'^^)^ which can 
carry carts and cattle, have been provided; some 250 of these sungadies and. 
ballakats are maintained by Government on the Canals and larger artificial 
drains. 

Bridges have however been provided over the tail-bays of almost all the 
Looks, ax^d of late years a few have been constructed at other places on the 
lai^e Canals, at the expense, or partly so, of Local Bead Funds/ These 
bridges are iron-girder structures, with tow-paths under them along the faces 
of the abutments, and at the comers of the abutments vertical revolving 
rollers; before the introduction of these rollers both masonry and tow-ropes 
lased to be much worn away, 

The following are the rules for Headway, &o., for Bridges over the Navi¬ 
gable Canals:— 

‘‘ First* ClaM Lines of Navigation, 

First~li there he more than one arch, the arches to be not less than 30 feet 
span, or 25 feet exclusive of a 5 feet tow-path. If’there be but one arch, 40 feet 
to he minimxim span. 

Seoond —The clear headway under the arch or arches should give a rectangle 
12 feet wide and not less than ll feet above full supply or ordinar)^ flood leveL 

** Tkird-^Tlie waterway of canal should not be contracted so" as to produce 
a velocity in excess of 1-5 feet a second. 

^[Second*Class Lines of Navigation. 

^^First-Ai there be more than one arch, the arches to he not less than 27^- 
feet span, or 23 feet exclusive of a 4-J- feet tow-path. For a single arch bridge, 
30 feet to be the minimum span. 

‘ ' The clear headway under the arch or arches should give a rectangle 

10 feet wide and not less than feet high above full supply or ordinary flood \gvgI. 

The waterway of canal should not be contracted so as to produce 
a velocity of more than 1'5 feet a second/^ 

As for the smaller Irrigation Channels, they are rarely provided with 
any artificial moans of crossing ; they have to be waded across. This, how¬ 
ever, it must he remembered, is no great inconvenience in a warm climate 
where shoes and stockings are not worn and the usual lower single gamont, 
which seldom extends below the knee, is easily lifted. 


^ Mugu San S3S together, Jeatte = tie or fasten . 
t Do, -Ba?35a == plank, Jtat/e tie or faeten. 




CHAPTEK X. 


IBBIGATION, 

Irkigation is tlie primary object of the 66ddvari Anient and Delta works, 
and to it the present prosperity of the once poverty-stricken district is chiefly 
due; for, though the effect of the Navigation so successfully combmed with it, 
has been by no means small, Irrigation is the principal factor in the grand 
resolts wluoh have been obtained. It enables valuable crops to be grown with 
certainty year by year over 1,000 square miles, where without it there would 
be but a comparatively small area of uncertain cultivation, and it thereby not 
only prevexits the famines which used to ravage the district, but provides a 
large suiplus of food-grains for export to less favoured regions. And whilst 
conferring these inestimable blesaings on the people, it replenishes the Public 
Exchequer hy direct returns which yield from 10 to 14 per cent, on the capital 
expended, and by indirect returns which, though impossible to estimate in 
figures, are truly characterized by the Q-overnment of India as substantial 
and enduring/’ 

It is not possible to arrive with certainty at the area which it was origin¬ 
ally expected would be irrigated, and naturally there was a good deal of 
vagueness on the subject. In Ids ‘Second Report’ (s^/9 Chapter II ) Sir 
Arihur Cotton took the area of cultivable land commanded in the ‘Rajah- 
mundry district ^ to be 816,000 acres, and apparently assumed that the whole 
of it would be cultivated with irrigated crops. Towards the end of the same 
report however we find him saying, ‘‘We may consider the Annieut as 
first; Laying ^ ike foundation of the complete irrigation, for a rice crop, of 
the whole delta of the Coda very, and part of that of the Eastna, in all 3,000 
square miles, nr nearly 2,000,000 acres.” It is difficult to believe that he 
meant that this enormous area would be irrigated from the G6d6.vari, but 
the Board of Revenue doubtless so understood him, for in. its letter sending 
on his report to Government, it said, “ Major Cotton estimates the extent 
of land that may be efficiently cultivated with sugar-cane by means of the 
Annieut at 100,000 acres, which would be adequately supplied with water 
throughout the year. The entire remainder of the Delta, and of the land to 
its left and right (including what is available in the Masulipatam distriot), it 
is believed may be cultivated with paddy, which requires a regular supply 
of water for only about four months. The area of this tract in Rajamundry 
is estimated to be 820,000 acres and as much more in Masulipatam.” 

The Board itself however seems to have had an idea that such antici¬ 
pation was extravagant, and farther on in its letter remarked, “ The Oolleotor’a 
accounts of the area of the Delta differ considerably from the estimate 
(derived from the map) of Major Cotton. . . . It is however sufficiout for 

the purposes of this report to assume as true the lowest estimate of the 


* Hot italioisfod in original. 
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ctdtupbio landjs. ixamelj 616,000 acres, wkioh, if brought under the influence 
of the Aniiiout, would immeasurably repay the cost of all the works*” How 
close to the actual results was this smaller antieipatioxi of the Board will be 
seen further on. 

Much of the differences of opinion amongst local officers as to areas, arose 
from the fact that there was not then, nor for many years after, any cadastral 
survey or Eevenue Settlement of the district.* 

The growth of irrigation, which immediately followed the construction of 
the AniouiJ^as doubtless rapid, but there is no means now of ascertaining 
partioidars V’ out it. In 1869 however Captain J. Or, Byves, R.E., then 
Hupeiintending Engineer, gave the irrigated area thus— 


Eastern Delta 
Central do. 
Western do. 


a:otai 


ACRES. 

147,000 

81,000 

208,000 

436,000 


This was considerably more than returned by the Revenue officers, but 
may probably be taken as approximately correct. When the first ■' comple¬ 
tion estimates for the Eastern and Western Sections of the Delta” were sent 
in (1871), the ultimate area ’ of first crop for the whole Delta was taken as 
579,470 acres, but as the improvement works progressed, the increase in 
irrigation more than kept, pace with them, and by the time the ‘ revised 
esrimates* were submitted (1882), the actual irrigation had come up to 
588,066 acres* The new forecast with those ostimatea and the one for the 
Central Delta was 612,000 acres, thus disposed— 


Eastern Delta .. 
Central do. 

Western do. .. 

. . 

« 1 I • 4 * 

ACRES. 

170,000 
122,420 
319,.580 



Total , * 

612,000 


In seven years more even this had been exceeded by 6,000 acres, and four 
years later still (1893-94), the actual irrigated area had grown to 640,744 acres 
of first ero|> and 80,966 acres of second crop, as shown in the ‘Abstract 
Water-Distribution Statement^ with Chapter VII. 

It will be thus seen that, since the ‘completion worfo’ were undertaken, 
twonty-fo^ years ago, the irrigation has gone on increasing till it is now half 
as much again as it then was, and the question naturally suggests itself, will 
the increase continue to any considerable extent? It is not possible to give 
a positive answer to this question, but some consideration may be given to 
the two main points which affect it, viz., (first) the area stiD available foir 
extension of irrigation, and (second) the auffioioncy of water. 

As yegards the first of these, the iollowing is extracted from Colonel 
Mullins’ Note of 14th March 1882 on the revised ‘ completion estimates ’ 


♦ Were carried out between 1858 and 1860. 
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Qi^VAms 


AOBES. 


Grosa area of tlie Delta exclusive of Polaram leland ,. 1,980 1,267,200 


Beottons. 

Gross area. 

Area oommando6. 

Square miles. 

, Acres. 

Acres. 

■ ’1 

2 

3 

4 

Eastern 

Central , .. ,, 

Western .. .. 

445 

505 

1,030 

284,800 

323.200 

659.200 

188,293 

165,800 

417,531 

1,980 

1,267,200 

771,624 


*^The areas entered in colaiiin4 are taken from Mr. Wilson^s memorandaj and 
are said to have been furnished by the Revenue authorities. It seems probable 
that they refer to the area commanded and considered suit able to irrigation, to 
the exclusion of roads, channels, drains, village-sites, swamps, &c,, for the gross 
area commanded must manifestly be a larger proportion of the gross area of the 
delta.^^ 

It may therefore be assumed that there is land available for an extension 
of irrigation of at least 100,000 acres, exclusive of the considerable areas in the 
Ooringa and Polavaram Islands, to both of which Anient water could be taken 
without any very serious Engineering difficulty; to the former by a tunnel, or 
by articulated pipes, under the Ooringa river, and to the latter by an Aijueduot 
across the head of the ‘ Vriddha Gautami " {see Chapter VIII). 

But when we come to deal with the question of the sufficiency of water for 
any oonBidorable increase of irrigation, the answer is not so simple. In 1869, 
Captain J. Q*. Ryves, when considering the subject, viu’ote thus :— 

9. The monsoon rice crop is raised during the six mouths—Juno to November, 
In an ordinary year the river begma to rise about the middle of June; during 
July, August and September it discharges, per unit of time, from 20 to 120 (in 
great hoods 150) times, as much aa would be required for 600,000 acres. During 
October and November it falls gradually, till, at the end of the latter mouth, tlie 
supply in front of the Annicut does not exceed one and-a-half, or even in a bad 
year one million cubic yards per hour. The supply during November is, how¬ 
ever, sufficient in even bad seasons to mature 600,000 acres of paddy. The crop 
is reaped early iii December. 

<n0. But in a very bad year, when the south-west monsoon rainfall has been 
below the average and the north-east monsoon has altogether failed, the supply 
during November would be insufEcicat to bring to maturity a rice crop of 600,000 
acres. Such a season might occur once in 12 or 15 years, and would bring with 
it loss of imrt of the crop. ” 

' And in 1892 the then Chief Engineer for Irrigation made the following 
remarks in his Inspection Notes, printed with P.M.G. 34, I., dated 11th 
January 1892 

<*When the so-called ‘completion estimates’ were prepared, the expected 
ultimate area of irrigation was 579,470 acres. As the works were carried out, it 
became evident that this area might be exceeded, and when the revised estimates 
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wete prepared in 1882, the ultimate expected area wae increaBed to_612,000 acres 
(first crop). Year by year the area actually irrigated, has gone on increasing ti^, 
last year (1890-91),' it was 613.137 acres of first crop. That area cannot be 
considerably exceeded without a certainty that in some years it wiU bo impos¬ 
sible to fuily supply all the land, and there will bo disappointment and loss to 
ciiltivatorg.’’ • 

Though, as Captain Byves states in the extract above giv^en, there is for 
three months or so in every year vastly more water coming down the riye.t than 
Would suffice for everj'^ aero commanded, the excess passes over the Anient and 
runs uselessly to the sea, whilst in almost every irrigation season the period 
of superabundance of water is followed by one of scanty supply which haxely 
suffioes, under existing arrangements, to bring to maturity the whole of the 
present area of wot crops- There are only two means by which this difficulty 
in the way of considerable extension of irrigatipix can. bo met—; one, tho 
moroaae in tho ‘ Duty ^ ^ of tho water, and the other, the Storage of somo 
of the surplus which now ituib to waste, using it to supplement the river 
disoharge when low. 

In considering the former of these means, it must be remembered that, as 
there is not in the Q'<5d^vari system any obutrol over the smaller village 
and field channels, and large areas are irrigated merely by flow from field 
to field, it is not possible to enforce strict economy in the use of water. That 
however, has been already accomplished in that directioii, by im¬ 
proved sluices and distribution arrangements, is shown by the fact that 
whereas the duty of water for rice cultivation used to be taken as only 66 
acres per cubio foot per second, it was found by the time the revised ' comple¬ 
tion estimates were submitted, that a duty of 81 acres might be adopted for 
tho Western Delta, in which lies more than half the irrigation of the whole 
system; and a ' Statement with tho Administration Report for 1893-94 shows 
the actual duty for the whole first crop irrigation of the Gofidvari Delta in that 
year to have been rather over 88 acres. Doubtless too much trust must not 
he placed in the accuracy of such a ‘Statement'^ which is compiled from 
somewhat msuffioient data, but at all events it seems certain that the old allow¬ 
ance of 1 ouhio foot of water per second for each 66 acres of rice has been 
proved to be considerably in ejecess of what is absolutely necessary over large 
areas of delta lands; and recent observations by Mr. Chatterton t in the Kiatna 
district point to the probability of a duty of 90 acres being not too high to 
expect. But even so, the quantity of water brought down the Qdddvari at 
certain periods of the irrigation season is not in all years sufficient for any 
nonsiderablo extension of the present area of wot cultivation. 

It would appear therefore that, to secure such extension without occasional 
and not mfreque.nt disappointment and loss to cultivators/’ Storage must 
bo resorted to. That there are sites on some of the largo affluents of the 
Gdddvari where such storage can he effected at a cost not prohibitory, seems 
highly probable, tliough no investigations have yet proved tliis to be the case* 

In the above remarks it will ho noticed that the cultivation of rice is taken 
as governing the consideration of the case. This is heoauso nearly nine-tenths 
of the lands irrigated from the Anicut grow rice, and rice only. Dnlike 
most of the crops grown under the canals of the North-Weatem Provinces 
and the Punjab, which require only periodical waterings, rice requires contmUoim. 


* Tlie ‘duty ’ of water ie tho area which a giv*en quantity of it wilVefficiontly irrigate, 
is Usual to take 1 cubic foot of water per second as the unit of quantity. 


It 


f 8e& Circular Memorandum of Chief Engineer for Irrigation, Ko. 32-G, dated 28th July 1894f» 
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flooditxg for almost tho whole period of Its growth. That period varh% from 
about three and-a-haJf to isix moatliB, acoording to the dosoription of the rice 
grown, the better kinds requiring the longer time for coming to maturity. 

But, though rice is the staple growth of the irrigated part of the delta, the 
other crops which take water are of no mean area or Taiiio; the former was 
returned in 1893-94 as 84,672 acres, and the latter, at a very low valuation, 
as Es. 18,61,948. They are mostly ^Grarden Crops’ which consist chiefly of 
Sugar-cane, Bote Wine, Plcmtains, Chillies, Onions, and Q-arlic. As they are 
gonerally more valuable crops than rice and remain longer on the ground, 
they pay double its water-rate. 

The rules and rates connected with Irrigation, which have obtained sinoo 
1873 with slight modiflcations from time to time, axe given below 

Rules for levying Water-rate in the Kkhm and Godavery Deltas. 

Eule I. 

^ The water-rates charged for irrigation in the Godavery and Kistna Deltas 
are as follow :— 

'^(1) For a single crop, Rs. 4 an acre. 

(2) For a second crop on irrigated land, Rs. 4 an acre, provided that the 
cxiltivator may compound for irrigation for two crops for a term of years not Mss 
than live, tor Bs. 6-8-“0 an acre. 

jV’.if.—-A seoCnd crop is a crop grown on land on whichi a first crop has been grown in 
tho same fasli. 

‘‘ (3) For a second dry crop on irrigated land, Rs. 2 aujacre, except where the 
land-holder has compounded under Clause 2. 

(4) For sugar-cane, betel, plantains, and other garden-produce, femainihg on 
the grnund for the time of two crops, Rs. 8 an acre, providod that the cultivator 
may compound for a term of years not less than five, for Be. 6-8-0 an acre. 

“ —Cocoanuts and other trees forming tope plantations will bo charged the same rates 

as the garden crops above referred to, if they take water for a number of months in the ychr 
Bufiicient for raising two crops, If not, they will be ohai^god the rato for a single wet crop. 

(5) For a dry crop grown on land for which irrigation has never been sup*- 
plied, or, having been once supplied, has been eiiioe discontinued under Rule til, 
Rs. 2 an acre, whether the crop be a lust or a second crop. 

(6) When the water used for irrigation cannot be obtained without raising 
it by baling or mechanical contrivances, a deduction of onG-fourth of the water- 
rate will be made. 

( 7 ) When the Oollector considers the supply of water to bo precarious, the 
charge for a single wet crop will be Bs. 2 an acre. 

Rule II. 

‘‘ (1) Oultivators will be allowed to take or to refuse irrigation for mi crops 
every year, on condition that a formal application, specifying the number and 
extent of the fields for which irrigation is sovtght or declined, be made to the 
head of the village, and, after registry by the Ournam, be sent to the Tahaiidar 
up to the following dates :— 

xipplications for iri'igation to be supplied— 

(a) For a first crop, 31 st March. 

For a second* crop, 30th November. 

‘^Applications for irrigation to be discoiitimied, 31st March. 




‘^ (2) When water is l-eqiiireA for crops tinder Eiile f, Clause V, the 
application may be made at any time. 


(3) ' When water is not available for all applicainta, ap plications will ordinarily 
be admitted in tlie following’order :— 

( 0 ) To applicants for water for two crops, or one of sugar-cane, etc. 

(J) To those who have received water longest, preference being* given to 
those whose lands lie nearest, the head of the channels. 

(4) In the case of all applications for irrigation to be supplied, water being 
available, and of all applications for irrigation to be discontinued, the Tahsildar 
will admit the api^lieation, endorse it to that effect, and give it back to the Cturnam 
for delivery to the applicant. 

(5) Printed forms of these applications will be kept in stock by the Ciirnam. 

(6) A register of applications, showing whether they have been admitted or 
rejected, wdll be kept both by the Tsihsildar and the Ouruam. 

(7) The Tahsildar will send extracts from his register to the Executive 
Engineer of the division concerned every week. The Oarnam’s register will be 
kept open to inspection by the villagers. 

Etjle III. 

“ When land has once been irrigated as mt land, it will be described as such 
in the accounts, and will be supplied with water, and retnain liable to the water- 
rate (water being available) until a formal application for the irngafcion to be 
discontinued has been made and admitted in the manner prescribed in Eule XI. 

EtoeIV. 

Application for water for dr ^ crops grown on dry land, Le ,^ land for which 
irrigation has never been supplied, or, having been once supplied^ has been 
since, discontinued under Eule III, may be made at any time to the Cuniam, 
who will send one copy to the Delta (Jumastah or Overseer, and one to the 
Tahsildar. 

Extl'e V. 

When water is taken for land not previously irrigated, or of which the irriga 
tion has been relinquished, or wheit it is taken for raising a second crop, wet or 
dry, on a registered single crop wet land, before a formal application for water 
has been made by the ryot concerned and accepted by the Tahsildar as prescribed 
in Exiles II and IV, or after an application has been refused, a water-rate equal 
to twice the rate chargeable according to Rule I will be exacted. Double water- 
rate will also be charged if wateb be taken from a sluice or channel or other 
source of supply other than that which is provided or approved by the responsible 
officer of the Fublic Works Deixartment. The Collector may, for sufficient cause, 
remit or reduce the penal portion of the water-rate. 

Rule VI. 

{OancGlle(ir-.BoaTd*s Proceedings, No. 219, dated 4th April 1891.) 

BuleVIL 

No water-rato will be levied for a single crop on lands in Iname and Zemin- 
daris which have been determined by the Collector under the orders of the Board 
of Revenue to be entitled to irrigation from before the time the anient was built 
as * mamool wet ’ lands. 

Rule VIIT. 

Water will be granted free of charge on application to the Department 
Public Works officers, through the Oollector, for flooding lands made barren by 


teNGilifjEmtsNG histoeV; 

‘ Soiidoo,’*'^ whenovor a sufficient supply of water is available, for a pejriod not 
exceeding two years, provided that, if a crop or crops are raised on tho land 
during this period, half the usual water-rate will be charged. 

Bole IX. 

‘ ‘ Anything in the foregoing rules notwithstanding, Government reserve to 
themselves the full right, with or without reason given, to diseontinue either tem- 
poraiily or permanenfly the supply of water for irrigation/^ 

Whilst tliis work was being prepared for the press, orders have heen. issued 
that, from the 1st July 1895, the rates above given shall be raised 25 per cent, 
all round. - 

The aggregate length of Irrigation Distributaries in the whole G dddvari 
Delta System is nearly 2,000 miles. 

The average rainfall in the Delta during the Irrigation season of June 
to December, is between 40 and 50 inches. 


♦ A salt efflorescence. 





CHAPTER XL 

NAVIGATION, 

The advisability of attempting to make canak serve tho double purpose of 
Inigation and Navigation is a subject round whioh from time to time there 
has raged muoli discussion. On the one side the chief advocates for the com¬ 
bination have been Sir Arthur Cotton and those who followed him on the 
delta works; on the other side have been ranged those who argued from 
theory, and many Engineers who, in the parts of India with which they wore 
acquainted, had seen the attempted combination prove a costly failure, as on 
the Ganges Canal. On both sides there has been a tendency to too great 
goneraLiisation, and to a want of appreciation of the effect of local conditions ; 
for instance, in a recent excellent work on ^ Irrigation Works in India,’ it is 
stated that As a matter of fact, it cannot bo said that tho combination of 
navigation with irrigation has been succeseful in India; the traflSichas always 
proved * to be far less than the projectors of the works anticipated . . . . 

How incorrect this is as regards the Gdddvari system will be seen further on. 

In connection with tho G6d4vari works the question of combining Navi¬ 
gation and Irrigation soon came to the front. Even when sending in his first 
gonerahestimate, with his 'Second Report’ Major Cotton h^'' {see 

page 22), that one of the results to be expected from the works lie con¬ 

templated, would be that " a complete system of internal navigation inter- 
Bootmg the whole delta would be established throughout the year.” And 
besides the ^ Head Locks,’ the estimate included a provision of one lakh for 
" Sluices, Loeh% and other small masoniy works.” 'fhe smallness of this 
provision, which could not have been intended for more than half-a-do 2 :en t or 
BO of oven the small and inexpensive Lock^ ) ially proposed, shows that 
there was but a very imperfect on the part of major Cotton him¬ 
self of what would be reqm: m the main irrigation arteries of tho 

system into really efiBoient lines of communication also. It is not therefore to 
be wondered at that, when the detailed estimates for the various canals came in 
with large sums set down for Looks and special arrangements for Navigation, 
the Government sliould have regarded the provisions for that puayose as 
almost a new development of the original mtentions to which sanction had 
been given. 

Tho Governor of the day, Sir Henry Pottinger, even went so far as to 
say with reference to recommendations which had been made for certain 
Navigation works, " I + cannot shut my eyes to the fact, that this is an 
entirely novel scheme which, so far as I recollect had no existence in the 
original project for an Annicut across tho Godavery ” ; whilst in the resulting 


It is added further on The Canals in which navigation has been most succesfifnlly 
comhined with irrigation are tho GddAvari system in Madras and the Orissa and Midnaporo 
systems in Bengal.” 

t In his letter hTo. 184 j, dated 3rd Angust 1849, Captain Orr gives the number required as 
10; there are now 54 (oarelusive of Head Locha). 
t His minute, dated 1st January 1853. 
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orders of Q-overnmGiit* it is asserted‘‘that contrary to what was originally 
contemplated when the project of the Anniout was proposed and sa^nctioixecl, 
the system of Navigation is nw treaM to a great degree m iheparmmmt 
object^ 

But Colonel Cotton was detorinined that his chief Canals should be made 
navigable. In a ‘ Memorandum/dated 23rd February 1853, we find him 
writing thus 

“ Tlu^ necessity for channels does not depend upon a gumt increase of 
exports, though that would render them much more valuable and important, 
nor even iipou an export trade at all The district must have cominxinications for 
its internal ttafEo, whether it exports or not. A million of people oagr.mot e^aist 
without interchange of‘opinnio(.litios. And it is very much cheaper to mahe th© 
irrigation channels navigable than to make roads; besides, that the former will 
convey goods at a twentieth pju't of the rates by the latter. Second; The question 
seems to me rather to be what data are there to conclude that the export trade, 
which has increased in ten years from, three lacs to 14 lacs, should on a sudden 
become stationary, and that too when the quantity of a produce is increasing, and 
the cost of produce decreasing every year, in consequence of the new works. The 
market for rice, tobacco, sugar, and oil-seeds, is in fact, in comparison of the 
extent of this delta, almost unlimited ; and the quantity that will be taken from, it 
dependB upon one main thing, the cost of its productioii; if Kajahmundry can 
grow these things cheaper than it did, it may export a hundred times what it dofs 
now, The new works woll certainly reduce the cost of produce, on an averag/ 
one-half; and (of course always excepting extraordinary contingencieB) notliing 
can stop the present increase of th^ export trade, unless we absolutely prevent the 
prod'*’''? being conveyed to the ooasfc by the W’ant of communications. I am 
info. , t there is again a great increase of the export trade this year. 

I ready totally at a loss to say anything new on this subject: what I have 
her© said lias, in substance, been repeatedly submitted in former papers. 1 can 
only refer to my former letter to the Oolleotor of Rajahmundry on this point, dated 
17th April 1852, lor further arguments. The grounds upon which I insist upon 
the necessity of making the ohannels navigable are therefore these:— 

The actual t ‘««ent tralfic on those that have been opened is abund¬ 
antly sufficient to prove tho ‘''^r them. 

;8'^^o^£^Tliere is now a lar^v ricreasing foreign trade, the 

materials of which must be earned firom tUu the coast. 

“ Third —Among a population close on a millioA of people there must be a 
large interchange of goods, if there are communications. 

Fmrth—The delta. is wholly without roads. 

“ Fifth —It is much cheaper to make the irrigation ohannels navigable than 
to niako roads, and they are incottiparably better means of transit. 

JSwth —To supply the people with means of (raising a five-fold amount of 
produce, and give them no means of conve^dng the surplus to the towns and ports 
whore it may bo (onvertod into money, soeme to me the most palpable mistake. 

Seventh—J1 only 100,000 tons are moved by the channels annually (the 
exports alone are from 10 to 50,000 tons already) and they are only conveyed 
on an average 30 miles, the cost of that traffic by land would be 4 lacs a year; 
whereas by water it will not exceed 40,000, so that it would be equivf^«»at to reliev¬ 
ing the district from a charge of 3^ lacs a year, even if there were roads. 

FigMh —The cost of the navigation will bo quite insignificant, perhaps on 
an average 200 rupees a mile, the interest of which, divided among a traffic of 
only 10,000 tons a year, would be only half pice per ton per mile ; and for this 


No. 47, dated Itfch January 1853. 
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of tranait be rednced pice, evki as compared witli bom^^ 

uds, which woiiicl cost three or four times what thO nmigaiH on will. 

I must always insist upon the fuiidamental principle, that whore 
ere is a considerahle population, it is the communications that make the traffic ; 
and if there is little or no trafffo, the sole reason must be that there are no 
eommmiioatiohs 

AM ao he went on with steady insistence^ loyally backed np by the 
OffioerB who followed liim on the Delta works, till at last opposition to his 
views on the snhj dot was broken down, and there are now in the Gdddvari 
system alone nearly 600 miles of Canals which, besides carrying water for 
irrigation, are excellent lines of commimication; nor is tliis all; from the 
Q-dddvari system navigation can at throe places pass into the Kistna system 
with its 30() miles of navigable canals, and from it again into the ' Bucking¬ 
ham Canal,' which runs along the coast for 196 miles from the end of the 
Kistna system to Madras, and for 65 miles further south. From Oooanada- to 
the south end of the ^ Buckingham the length of Canal Jfavigation 

is 460 miles. 

There cannot be the slightest doubt that the provision for cheap carriage, 
not only in and about the district itself, but also to the neighbouring districts 
and to an exoelleiit seaport, contributed largely to the rapidity with which 
the Gdddvari irrigatibn developed, and the district sprang into prosperity. 
In this way the cost of the works specially required for Navigation has been 
repaid over and over again, quite irrespective of the direct fetarna from boat 
licenses, tolls and so on. This fact, however, has been obscured by the practice 
Af attempting to aliow the financial results from Navigation separately from 
bhoso due to Irrigation; following are extracts from a ^ Note' on the 
abject by the then Chief Engineer for Irrigation, in 1890^^ said":. 

. . . No attempt should be made at Bopaxation of whi^k ahd charges 

etweeti Irrigation and Navigation, or at all events there shoula bo no oousideration 
them separately ; the total receipts^imder both heads should be compared with 
9 total charges. 

U2. When in the same canal dr system of canals Irrigation and Navigation 
e combined, the works for the two purposes are so interwoven, as it were, that 
is ixnposeible to arrive with any accuracy at the share of original cost due to 
ch ; and it is still more impossible to separate the cost as regards ‘ Maintenance 
ixdBepairs.’ It is, i*' example, impossible to tell with even approximate accairaoy 
ow much of the Issary silt clearance, or bank-repairing, is due to Irrigation, 
much to Navigacion. 

‘‘3. The attempt at separation as now canied out is not only useless but mis- 
hieVous, for it has resulted in the misconception that tlie making of the Godavari 
md Kistna canals' navigable has not paid, whilst the truth is that it has been to 
jfovernmeiit axi excellent investment. 

4. It must be remembered that Government is in this matter oh an entirely 
difffefeht footing from private owners of canals j the latter .get only ddrect 
returuis, the absolute payments for use of the canals; whilst the former in addifibn 
to the direct returns receives indirect benefits and retums which cannot he tabu** 
'ated, but which largely outnumber and exceed in importance, and even in money 
alne, those which brought to book. The increased comfort and prosperity 
the people resulting from cheap communications cannot be shown in money 
lumns, nor is it possible to credit to Navigation the portion of the enhanced 
vehue itud^r excise, salt, stamps, and so on, really due to it. 

‘^5. F6r Example, after the construction of the combined Irrigatioii and 
avigation works in the Qddavari Delta the imports and exports of the District 
creased rapidly, they doubled in a little over ten years; in twenty years they 
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^ad increased four-fold, and in thirty-five years upwards of ten-fold; so witl •;, 
general rerenue ; the district wMoh for many years had not paid the cost of, • 
adminxsh'ation soon rose to the second place amongst the gi’eat reyeiiti© yiek 
districts of the PrOsSidenoy, whilst tlie population of the delta has about trch 
itself. It is certain that these splendid results compared -with which the diree 
navigation collections from licenses and tolls are iusignihcant, would not hav., 
been achieved so rapidly, audit is probable they would never have been reache 
at all, had it not been that the delta is intersected by navigable canals whicl 
make it easy to export the produce due to irrigation, and which bring salt auc 
the various commodities required by a well-to-do people almost to their ver} 
doors/’ ^ ■ .vf 

But, though the combiaation of the two 4i,tios of Imgation and Navi- 
gation has been most successful in the canals of the Delta, it is not entirely 
mthout drawbacks even there, ©speoiaUy on the High-level canals^ and it 
but right that those drawbacks should receive some notice. With this object 
the following extract is given from a ‘ Membrandum' written ^'in 1888 in 
sirpport of a proposal for a railway between the Kistna and Grodivari rivera,..' 
proposal which has since developed into the East Coast Kailway ’ 

Canals for the combined purposes of irrigation and uavigation, with specis . 
reference to such canals in the Qodivari district, and the necessity fo: 
providing other means of traffic between the Kistua and the Godavari. 

‘ ‘ It may be accepted as an axiom in canal eugineering that the requirement' 
of irrigation and navigation are conhictdng, for irrigation large qiuintitieo c 
water, and consequently of silt, hay^ to be taken into a canal, and therefore tb' 
slope of the surface must be considerable ; for the less wate^^ tak^f 

into the canal, the better, and its surface should have no slope ; for 'Irrigatik'i^ 
there are times when the canal should be kept low, so that large quantities t 
surplus water may not have to bo passed into iho drainages when they ar ■ ' 
already iillod by rain-water; for navigation the canal should always be kept up ; 
its full level; for irrigation^ even when the river or othei' source of supply is Ic 
it is often necessary to go on letting as much water as jiossible out of the ca< 
to supply crops, thereby reducing the level and the depth in the canal, espeoh 
^atits end; iov navigation at such times the water should be kept in the canal, ,, 
maintain as nearly as possible its full depth. 

^‘ 2. The canals of the Goddvari delta are primarily for irrigation ; they h .i 
been made also navigable to supplement their usefulness, and never has thf 
been a more successful combination. Its very success, however, now thi'eatei; 
especially on the through lines, to cause the secondary object of the canals 
over-top and seriously interfere with the primary one. 

^‘3. The clashing of the irrigation and navigation requirements mentioned * 
para. 1 is well exemplified on the Ellore canal, which is the through line of con 
munication between the Kistna and the Gddavati river. On that canal consider 
able silting, inevitable when large quantities of water have to be passed throug. 
a canal from a silt-bearing river, frequently impedes traffic, whilst the necessit*) 
for keeping sufficient water for heavily-laden boats leads at times to more wate 
being taken into the canals and surplussed out, and at other times to less watqt; 
being given out of the canal to its distributaries, than suits the irrigation ; and ; 
is a fact that much tempting and perfectly possible extension of irrigation frob - 
near the end of the canal has to be foregone, because it would still further add 
the already great difficulty at times of keeping the navigati.on going. - , 

4. On this (Ellore) canal especially, the stalf^of this department has.' 
attempt to serve the two antagonistio interests with the inevitable rosxilt ti 
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hier is satisfied. The one that has for its mouth-pieoe the powerful commer- 
ootnmuijity of Oocanada eau boat make its voice heard in lugh (jiiartere, hut 
triet officers know that the other has much to say from an entirely different 
mt of view. 

“6. The truth is that nii to a certain point of development of traffic the con- 
' oting interests can he fairly well reconciled but not beyond, and that ^oint has 
ready been reached m the Ellere eanal ; what then will be the case when to the 
iistittg and increasing general traffic along that canal is added the coal traffic 
I Oocanada ? . . . . 

“ As an addendxun to my memorandum, I have the honour to say that in the 
fiicial year 1887-88 there ixassed through the Dowlaishweram hetid lock 20,065 
oats and 1,7S6 rafts, and through the Vizeshweram lock 24,264 boats and 2,943 
'fts,” , ' 

The extent to which the Canal traffic has developed may; bo judged from 
\e .following ‘ Traffic Statement’ for 1893-94; and it m interesting to 
ate' that this gives a result some twenty times as ^eat as Sir Arthur Cotton 
iticipated in. 1852, when he wwote, “ I should not be surprised if, after a few 
lars, the district be well managed, and the Canals kept in good order, the 
iffio were to average 5(> ifows a .•— ” 






ENSlNB^IfiT^ IpSTORt. .. 

Tbabwci Sta.tk3sp!NT, G^dAvaki Belta Oanals, 1898-94. 


Sources of IS'avi- 
gation reyeuue. 


Oollcc- 

fcibufl 

diiring 

1898-9i 


Kature of cargo. 


f' 

!'■ [ ■■ 

f 



Total 


Up 

Down 

tonnage 

Valu © of 

traffic. 

traffic. 

both 

goods. 



ways. 


i 4, 

5 .', 

^ ,6 : V 

;■: ; 7.' 

TONS* 

tons; 


RS, ' 

5,751 

2,459 

8,210 

32,69,889 

8 

6' 

18 

32^126 

370 

103 

473 

1,41,900. 

46,615 

28,569 

74,084 

24,67;152 

2,009 

8,006 

10,016 

4,99,921 

207 

272 

479 

3,84,667 > 

522 

942 

1.434 

5*72,513 

4,086 

3,155 

6,2.11 

8,08,^72 

1,629 

542 

2,171 

3,26,805; 

21,648 

22,626 

44,274 

22,14,491 

4,108 

6,997 

10,106 

10,10,820 

6,366 

1,603 

6,969 

6,57,918 i 

203 

118 

321 

3,06,210 , 

8,536 

14,247 

17,783 

11,43,119 

2,121 

2,618 

'1.739 

14,20,029 

10,627 

45,585 

66,112 

1,04,817 

8,118 

5;967 

14,085 

9/99,081 ; 

697 

12,044 

1P,«41 

10,11,533 

4,347 

2,816 

7,162 

- 43,001 

337 

8,682 

9,019 

1,80,469 

3,136 

1,860 

4,986 

59,842. 

’‘S7 

1 

”28 

48,88’^'' 

124,168 

166,176 

290,344 

2,24,23,204 

120 

24,181 

24,251 

18,19,807 ‘ 

384 

1,760 

2,124 

1,69^920 

143 

92 

236 

37,600 

44 

1,61a 

1,061 

63'660 

14 

18,567 

18,576 

7,43,04(.> 

6 

66,296 

6 

36 

832 


57,128 

11,42,701 

1,523 

101,858 

108,381 

39,76,264 

125,691 

268,034 

393,726 

2,63,99,468 


Liosnses and 
Tolt^age, 

Government) 
boats and 
steamers 

Private* passau' 
ger and cargo 
boats ... 

Eaffca 

MiscellaiieouB .. 

Ground-rents 


5,382 


70,886 

13,491 

5,617 

284 


Tota.l 


1,01,660 


BoAr Traffic. 

1. Oofefcon, raw and manu 

factured . 

2. Woollen, raw and 

manufactured 

3. Dyes and tans 

4. Paddy and rice 

5. Other food-grains 

6. Hides and skins 

7. Liquors 

8. Metals .. 

9. OilB ... 

10. Oil-seed a 

11. Provisions 

12. Salt ... 

13. Spices ... 

14. Sugar ... 

15. Tobacco 

16. Building materials 

17. Misoellaneoiia goods 

18. Timber 

19. Pirewood ... 

20. Bamboos 

21# Coal and coke 
'22, Jut© ... 

23. Treasure 


Total, Boat Traffic 189JL-94 


Raft Traffic. 

24. Timber in logs 

25. Squared timber 

26. Sleepers, broad gauge. 

27. Bo. ‘ metre do- 

28. Scantlings 

29. Poles ... 

30. Pirewood ... 

31. Bamboos 


Total, Raft Traffic ... 

Grand Total, Boat and 
Baft Traffic, 1893-94. 


tte 80!^^^ro« ISoCatiZ by' 

Tho ‘ ton mileage > wftA22,?78,64.5, The nnruber of pasBongers earned was 287,348. 

















































The lockages of boats thxotigh the Hea^i Locks of the three seotioBs of the 
telta wore 1894*~95 as foU^ — 


. ^ Boats. 

Op 

Numbor. 

Down 

Kumber. 

Total 

Kumbor. 

Dowlaishweram Lock (E.B.) 

10,908 

11,167 

22,075 

Bobherlanka Lock (C/B.) 

3,951 

3,954 

7,905 

Vh^swaram Lock (W. D.) 

1-2,482 

12,214 

24,696 

Grand Total, Boats .. 

27,341 

27,385 

54,676 


The numbers of Bafts for the same year were not recorded. 


The direct retixn).s from Navigation, which ^ as said above, thongh by no 
leans the most important, are the only ones that can be tabulated, amonnted 
1 1893-94, as shown in the above Traffic statement, to Rs. 1,01,691. 

IJor many years after the opening of the STavigation, no tolls appear 
1 have boon enforced. In 1869 the then Governor Sir Charles Trevelyan 
'"oto thns; ^‘Tho Godavery canals are all toll-free, as it has boon wisely 
‘mined that it is better to take the Government dnes in a consohdated 
1 on the crops than to harass and mulct tlie people by exactions which 
.ot bo confined to those demanded on behalf of the public/^ 

However in 1868 a license fee of one rupee per ton per annum was charged, 

. some years subsequently this was raised to— 

Cargo Boats, —License Rs. 2 per ton meaeuremeut of 50 cubic feet. 

Passenger Boats ,—License Bs. 4 per ton first class; Rs. 3, second class. 

Raftsf Toll As. 4 per 100 square feet. 

RaftSf Bamboos .—Toll As. 2 per 100 square feet> 

These rates, which were slightly varied from time to time, referred only to 
Gdddvari system of canals ; there were separate and different ohargm for 
Kistna system and for the Buckingham canal. 

In 1882 the question of the Navigation charges and rules for all the three 
"sterns was gone into by a Committee whose proposals are to be found with 
t.G. No. 662 W., dated 20th Febimary 1883. The rates proposed will 
seen in column 3 of the following statement, and in column 4 will be 
id the very' extensive modifications proposed by the Chief Engineer for 
Ration (Colonel J. O. Hasted, R.E.) and sanctioned by Government;— 
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Present (1882) 
rates per ton of 
50 cubic feet. 


Bat©^ proposed 
by committee 
of October 1882. 


Kates proposed 
by Obief Engineer 
for Irrigrition and 
Banotioned by 
Government. 


ANKTIATi IiICENbES. 

Cargo BoaU, 

Gddayari 

Kistna... 

Bxickmgbatn Canal... 
Passenger Boat9^ let 

Glaes. 

Cldd^vari . 

Kistna 

Buckingbam Canal ... 

PasseTtger Boats, 2nd 
Glass. 

Gddavari ... 

ICistna ... • • 

Bnckingham Canal ... 

Steamers, 

OddAvari :: A. 

KiStna 

Bncldngbam Canal .. • 


TOLLS. 

Baftsf Timber. 
OddAvnri 


Kistna 

Bnckingliam Canal 

BaftSy BaAhboo, 
Gddavari 


Kistna 

Buckingbam Canal 

Vessels. 

OddAvari 


Kistna 

Bnckinghani Canal 


Biecmers. 

CddAvari 


Kistna 

B nckingbain Canal 


Annual Licenses; 


Bs. 

21 

ir 

2 per section, 110 
for whole'danal. 


4t 

4 i 

2 per section, 4 
for whole canal. 


3^ 

3i ^ 

3 per Bection, 4 
for w"hole canal. 

5 

5 

As cargo on pas- 
sengor boats. 


4 annas per 100 
gqnar© feet each 
canal. 

Do. 

1 anna per square 
yard. 

2 annas per 100 
square feet. 


Do. 

I anna per square 
yard. 

4 annas per ton 
each canal. 

Do, 

4 annas per ton 
each section of 
cmiaL 

Same as vessels. 


PER TON or 50* 
CUBIC FEET, PER 
ANNUW. 

Be. 

I ) Ks. 5 for 
t through 
^ S license. 


4 f 


Es. 10 


■Ra. Y 


41-1 

I [Rs.10„ 


B annas per 100 
square feet for 
each Bystem for 
one month, 

Do. 

Do. ... 


4 annas per 100 
iaqnare feet for 
each system for 
one month. 

Do. 

Do. 


8 annas per ton 
per system for 
six weeks. 

6 do. 

12 do. ... 


1 rupee per ton 
per eystem for 
six weeks. 

13 annas do. 
1^ rupees do. 


PER TON Qf 50 * 

CUBIC FEET PEE 
ANNUM, 


Ks. 3^ to clear 
all the canals, 


Es. 5 „ 


Rs.3 


Ks. 6 „ t 




Keinarks. 


* 16 per oeut. 
dedivetedfrom 
gross raeasurorj 
tnent for net 
tonnage. 


Ihe Bucking* 
ham Canal 
was divided 
into six sec* 
tions. 


S annas per 100 
square feet 
for each sys^ 
tom for one 
month. 


4 annas per 100 
square feet 
for each sya^ 
tern for One 
month. 


8 annas per ton 
for six weeks 
over ell canals 
in any direo 
tion. 


1 mpeo per ton 
for six weeks 
over all canals 
in any direc' 
tion. 


One-third i 

deducted from' 
gross measure-; 
ment for net 
tonnage. I 
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NAVIOATIOK, 


•; The maili features of the new arraBgemerit were the reduction in the 
number of toll stationsj which had been found to harass traffic^ and the discon¬ 
tinuance of 9e|)arate licenses for each system, in favour of a ' coin|)Ouiid rate ^ 
covering all the systems. As beariim on these subjects, the following extracts 
f rom the Memorandum of the Chief fingineor for Irrigation are given- 

* ^ 8. . . . The Committee consider that tolls cannot be entiTely abolished, 

but that to allow of the ocoasional use of the canals without taking out a license, 
toll stations must be maintained at the head locks of each section of the deltas, all 
tidal locks, at EUore near the junction of the Gddaveri and Kistna Canals, and 
four places on the Buckingham Canal, for the public convenience, thus reducing 
the number 'of toU stations from 4 T to 20. To these proposals I agree on the 
understanding that the toll stations are maintained for the public convenieime 
only, that no obstructions such as now exist in the shape of a chain drawn across 
the canal shall be allowed, and that the toll-taker has no authority to stop any 
boat or call for the production of its license unless there is some apparent infi'inge- 
meut of the 'rules. A subordinate in the position of a Lock Superintendent or 
toll-keeper should neyer be allowed the powers of an Inspecting Officer. The 
toll-keepers should be restricted to issuing toll tickets when called upon to do so 
It is better to risk some laws than to hatase the traffic. , . . : 

10. The Oommittee give the rates at which they propose to hx license fees and 
tolls, and here they follow the system at present in force to some extent. They 
propose a separate license fee for each system, and a compound rate for all 
these systems, but they do nofc propose to retain the present plan of charging a 
separate fee for each section of the Buckitigham Oanal. Passenger boats of both 
classea are dealt with in the same way as cargo boats, also steamers. I am 
prepared here to go a great deal further than the Committee. What I desire to 
see is one demand to clear all the canals. I would remove all obBtaciee in the way 
of Naviga,tion that I possibly could, believing that the interests of Governraent 
will be best served by improving the communications, stimulating consumption, 
and conseq^uently extending production. 

‘Ml. . . . I do not look for an immediate return, but 1 do expect that 

the opening of the canal to traffic in this way will eventually prove remunerative 
to Q-overnmont, and I allow that it will be practicable to raise these rates at sonae 
fufeirndimhr--*'’'• 

Th0’‘'«t&yisability of retimiing to the method of separate licenses for each 
system of canals and of raising the rates for licenses and tolls, in order to 
secure a larger direct revenue from Navigation, is now under consideration. 

The annual Maintenance Charges against Navigation are to some extent 
purely arbitrary, and to show the method on which they are assessed, the 
following statement for 1893-94 is appended :— 


Boaoriptioii, 

Total 

charges for 

Dobitable to Navigation. 

Dobitable to Irrigation, 

Rate. 

Amount. 

Bate. 

xVmoimt. 

1. Navigation establishment. 

as. 

23,001 

Whole 

RS. 

23,001 


E8. 

2. hocks and weirs repairs 

22,600 

Do. 

22,690 



3, Navigation buildinga 

8.33 

Do. 

883 



4. Towpath Tnairitenance . 

2,150 

Do. 

2,150 



A Dredging 

4,178 

Do. 

4,179 



(1 Share of canal miiintonanoo . 

(«) 55,954 

One-fourth. 

13,988 

Three-fourths. 

41,986 

'5'. Repairs of staff boats 

1,808 

Whole ... 

1,808 

S. Charges for paititing numbers on boats 
h. Misoellaneous (inoludmg charges not 
appertaining to the ftrsb eight items)... 

244 

Do. 

241 



8,437 

One-fourth. 

3,109 

Tlireo-fourths. 

6,328 

Total ... 

1,10,205 


71,001 


48,492 


(a) This amount represents expenditwe on the following items 

p.) Repairs to canal bauKs (one-fourth of this is onargeablo to Navigation). 
(2) Silt clearances ( do. do. do. 1. 

(S) Mile and avenue coolies { do, do, do. ). 
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There are oomplete ‘ Eules ’ dealing with ‘ licenses, ’ ‘ Tells, ’ ‘ Wharfage 
fees,’ and general ‘ Eegttlations ’ for navigation, hnt it seeins tirmeoessMy to 
give them here, as they are somewhat leu^hy, and moreover are not nnhkely 
to be considerably, modified before long. 

Manual labour as the motive power for boats is extensiyely used, but the 
waterway of most of the canals is so broad that sailing is l 5 ir;gely resorted 

■ _ . to. The passenger, or ‘ Rahadari, ’ hoata have two large 

Towage of Boa f. sails/Ihe peaks of which rise high above the 

banks, whilst barges or ‘Dhonies’ are generally sctuare-rigged and often 
carry ‘ Main,’ ‘ 'I’op,’ and ‘ Top-gallant ’ sails, and sometimes even ‘ Royals. 

Of courso the introduotion'of steam power for the transportatidn of frmght 
along the canals has often been considered, apd it has to some extent been 
ta-ied, but withe fit success. It cannot compete with manual labour, unless that 
beoomes far less plentiful and cheap than it now is, and irnlcss the canals along 
the chief lines of communication be maintained al&ny theif whole lengihs and 
at all pointx to a depth greater than is now the ease. As hearing on this 
interesting suhjeot, the following information is given about it, in connection 
with one of the most important artificial inland waterways of ^e^worid, 
the Erie Canal in the New York State, running from Lake Ene at Huttalo, to 
the Hudson River at Albany, a distance of 363 miles. Up to ttineteeri* years 
ago, all attempts to introduce financially successful ste.am nayigation on that 
Canal had failed, and this tliough it lia(| to compete only with the haulage by 
animal power there used, whicii is many times more expensive . than that by 
manual labour in the Gbddvari District. In the last few years, however, 
continuous attention to the -suhiect has resulted in such improyraients tcvthe 
steam-tufrs and the general towing arrangements connected with them, that 
their uae^on the Canal is gradually extending To secure tbs result, how¬ 
ever, it has been found necessary to lengthen the Locks considerably and to 
maintain the depth of water in the Canal at nob less,than 7 fecst; a low rate 
of speed has also had to be adopted, under 8 milesf an hour on the averagB. 

That steam, or perhaps electricity, will eventually supprsode the towing 
cooUe on the Gbddvari Canals is most probable, but this will not be for many, 
a long day yet. 


• See page 81 of “ Navigatlo Ttivors and Canals of the United States and Gaiiada.’ ^ 

t Beporb of State Engineer, S tate of New York, for 181)1, 
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ME8VLT8 OF TEE GObAVABI DELTA WORKS. 


The ilnaiieial and other results of the C dddTari Delta System of Irrigatiou 
and Navigation have already received notice in various parts of this History, 
but it will be well to group the infoiTnation regarding the more important 
of them in one Chapter, 


I.“DlRECn' MoKBV EETtTKNS. 

Total CAPiTiVii Expendittire inoluding * In- 
cLireot charges^ since 1847-48 to end of 
18^3-94, w Appendix No. I . • 

ToTAn B.EOEIPT8 from the Works to end of 
1893-94 .. 

But of this, assumed as due to irrigation 
existing before the works of the system 
were commenced 


EB. 


m. 


6,20,15,013 

39,56,462 


TorAL Expenditoee and Charges on EnvEinrE 
Account (Minor Esohrmons md 
mmiU, Maintenance, Intereet Cha'i^ges, see 
Statemont at end of Chapter VII) to end of 
1893-94 .. 

CiiEAii ScEPnus of Receipts over ^ Revenue ^ 
Expenditure and Charges to end of 1893-94. 


1 , 28 , 08,663 


6,80,58,551 


2,95,69,8^7 


2 , 84 , 88 , 684 . 


or considerably more than double the whole Capital expended; and this it 
must be remembered is after having provided interest on the money spent j 
for such interest has been, and is still being, charged at 4 per cent, year by 
year against the Works, though it might have been extinguished long ago by 
means of a sinking fund raised from the surplus profits. 

The not Annual Ee^enue oi the System after paying interest at 4 per cent, 
gives upwards of 10 per cent, on the Capital outlay, or upwards of 14 per 
cent, were interest charges not made 3 this is shown in the following state¬ 
ment lor 1893-94:— 


Capital 
Outlay, 
Direct and 
Indirect, 
to end of 
1893-94. 

Beventio 

■Receipts 

in. 

1393-94 

cine to the 
System. 

Vi^orking 

Eitpenses 

in 

1893-94. 

Net 

Bevenne 

in 

1893-04 
due to the 
System. 

.9 

P4 
^ 03 

0 ^ 

0) P 

fee 0 ; 0 i 

-s 

“I i 

1 1 "S “ 

Interest 

on 

Capital 

Outlay. 

S or plus 

R even Tie 
after 

deducting 

Interest. 

Percentage of Sur¬ 
plus Eevenue on 
Capital Outlay 
after charging 
Interest. 

. ■ . HS. 
1,28,08,662 

Its. ' 

24,14,637* 

6,15,8801 

RS 

17,98,747 

14'04 

a.?. 

4,86,492 

fts. 

13,62,255 

■ 10:64 


Excltiftive of Bs. 1,24,000 asaamecl as dne to old Irrigation, 
t FiXCluaive of Ks. 8,500 aesnmed as ebargoablo to old Irrigaticm. 
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BKOINKBBING HISTOSY. 

IL—Gbowth OB'Revenue OF THE Distkict. 

Table 21 of the * OSddvari JDistrist Manual ’ gives yoaT by year The 
Actual Collections in the G<5ddvari District under all iteins of Revenue, ttpm 
1820 to 1875 -76.” Taking intervals of ton years hack from tho completion 
of the Aniout, tho entries in that Statement are — 

■ EB. 

In 1823-24 .. .. . ” ^roi’vio 

In 1833-34 .w .. - .. •• •• 

In 1843-44 .. .. •• •• •' 

and the following statement gi es s^tnilaa' information, details 

as to the various sources of Revenue, since the completion oi the Axueut, in 
1852:— 



SoDroea of 

E© venue. 

In 

1863-54. 

In 

1863-64. 

In 

1873-74. 

In 

1888-84. 

In 

1894 95. 


- 1 

BS. 

BS. 

KS. 

as. 

BB. 

liand Beveime and 
Water-tax ... 

20,88,136 

35,48,169 

41,50,386 

44,03,232 

55,18,266 

Inooxne tax ... 

mi 

53,226 

^ 948 

t 25,337 

1^34, 

Stamps ... 

16,219 

1,1?,all 

2,42,845 

3,84,363 

6,17,198 

AhkSri 

92,629 

1,85,712 

2,43,497 

2,92,9g0 

12,70,280 

Opium 

mi 

m 

mi 

2,91,733 

2,90,351 

Sea Customs 

83,624 

20,800 

78,813 

6,757 

86,588 

Salt ... 

2,26,164 

3,14,788 

5,45,429 

8,17,336 

10,04,188 

Mofcurplia J ... 

64,792 

••• 

... 

— 


Totals ... 

24,60,468 

42,43,296 

62,61.918 

61,71,688 

. ^,31,322 


# Id 1873-74 inconaetax temporarily aboliabecl. 
f ‘ License ^ tax. 

J Taxes on manttfactariDg and trading oommumty. 

From this it wiU be seen that the total Revenue raised in the District 
has k fortv-one years increased from 24 lakhs to 88 lakhs ; and besides this 
toare now Targe sums eolleotod as ‘Local’ and ‘ Municipal’taxes winch 
did not exist in the old days. The whole of the increase is not, 
to the Delta-Works, but most certainly far more is diie 

the Es. 24,14,627 § with which they are credited. The whole of that « 
included in the above statement under ‘Land 

increase under which has, it will be soon, been upwards oi 85 hiha m tto torty 
one years; but all the other sources of revenue are also largely 
the increase in population and general prosperity which has resulted from 
the coLtruction o/the Aniout and of the other Irrigation and Navigation 
“Works which have followed it. 




§ In 1893-94 (»B 0 Stafeamenfc on. page 153). 






































BKSTJliTS OF THE aonAVAKi DRLTA WORKS. 
III. -'Imports.AND Exports. ' 



The year before" the oommeHcemont of the Aniout, the . valaes of the 
Imports and Exports 6f the District were Bs. 3;88,74:9 and Es. 9,07,774 
...Jrespootively. Eight years later, in 1863-5^, when the A,iuput had been coin* 
Dieted and the water from it partially distributed, the .Exports had more than 
f doubled, though there was a temporary falling off in the Imports, The 
subsequent growth of the Import and Export trade is shown at intervaJa 
'.STof ten years in the following table; the figures there given arp-exclusA^b o.f 
‘bullion and Bpooie,' the returns for which are largely affected imetely by.the ' 
:■ li' movement of Government treasure 







..A'i 

r , ■-PIT'--*- .. 



Totals.; 


Tear. 

IinportB. ' 

. Exports,' 

1 / . .. 

■V-' Ml 


KB. 

R«. 

.K8. 


186.3-64. ... ... 

9,34,026 

47,78,780 

57,12,806 


1873-74 ... 

16,20,870 

67,18,136 

8.3,40,006 


1883-84 . ... ... 

24,85,068 

1,40,99,620 

1,66,84,688 

£:"I 

' 1'898-94 ., 

37,06,955 

1,54,69,084 

1,91,66,039 


So that the Imports are now nearly ten times, and the Exports more 
■ than twenty times, as great in value, as they were before the Aniepi was 
"f\,bnilt, 

■■‘U’ 


IV.— Population. 


In Sir Henty Montgomery’s Eeport of 18th March 1844, quoted* front in 
^ Chapter II, he gives a table of population of the District showing it to have 
decreased from 738 in 1821~-23 to 561,041 in 1842-~43. Those figarga 
were probably but rough approximations, as no count of the people was 
taken with aooaraoy till 1851*-52.^ The Census of that year gave the popu- 
; . latiou as 1,012,236 and the Census of five years later as 1,081,708. As 

; however the boundaries of the district were considerably altered in 1859, 
no comparison between its population before and after that date is of value. 
The Census of 1861 gave a total of 1,366,831, whilst the last one of 1891 
gave 2,011,982 (exclusive of the Bhadr^ohalam-B^kapalle Taluk, and Kotte- 
\pallo Taluk not inoiuded in the count of 1861), an increase of slightly pvep 
47 per cent, in thirty years. 




Tb© count was made aeoording to Taluks for the first time in the CenstiB of 
1866-67, which, with the following Censuses of 1871, 1881 and 1891, will be 
found in Appendix No. II. To it have been added columns of areas Qf the 
Taluks and the density of population, in them, from which it will be; aiep 
that the Taluks toostly under the influence of the system of Irrigation 
the Anicut> over an area of upwards of 2,000 soirare miles, eupportfiA 

a ulation of from a little over 5o(), to a little less than 600, to the squoite 
3 . This is considerably greater than the average of Bolgitlm, the moat 
densely populated country in Europe. ^ * 






.X. 


.. 






















ETOmEE-RlHO HIStTOBT. 


V.—Ciriii’i VATibH- 



Tlie area of irrigated land in the Delta has inereaeed ft:om leas th 
160,000 acres of preoarioue cexltiyatioii, to (in 1893-94) 640,744 acres of 
‘ first ^ crop, and 80,966 acres of second ^ crop, which are grown with almost 
absolute oertaintyj wMlst large areas of ‘ dry ^ crops, garden cuMyation, 
oocoanut plantations, and so on, that do not ostensibly * take ^ water for 
their irrigatioBy and therefore do not pay water-tax, are greatly benefited by 
the presence of the Canals and Ohann^s, and by the improved means of 
drainage which have been provided. 


YI.—COMMTINXCATIONS. 


Less than fifty years i%go the Deltaic portions of the District were without . - ' 
any internal means of coraiDunication except rongli and devious footpaths 
along which such trafBo as there was, had to be carried on, slowly and pain- 
fully, hy coolies or paofc-eattle. The year after tho Anicut was completed 
Sir Cotton ^ 

** Salt is now carried over a great part of the country on inen^s shoiildors y 
and the cosi is so greatly enhanced in each ten miles, that the consumption is a 
mere trifie to what it ought to he in a great portion of the Delta. 

But no result of the Navigation within the district will be more striking 
than its effect on the amount of human labour that it will render available for 
better purposes than those to -^fMch it is now applied. At present tho cavady 
cooly carrying 100 lbs. is the most general means of transporting grain in tho 
Delta. By the channels (even with the clumsy river boats now broaght Into 
use) four men navigate a dhony laden with 12 Eajaniundv^ garoe of rice, To 
carry one of these garce takes 45 men ; so that four men cati thus be made 
to do the work of 540, or each oooly that of 135.^’ 

Now, the Delta is intersected by nearly 500 miles of e:?^cell6nt pavig^ 
canals affording the cheapest of all means of inland oarriagoy and there is also 
another 500 miles or so, of well-maclo roads for wheeled traffic, oonstructed 
chiefly from Local Funds, which the great prosperity of thb district 
rendered it possible to collect within itself. 


VIL —GrmmAL 


The annals of this District, since it came under the English Government, 
form a varied record of temporary depression and subsectuent Improvement, 

At tho commeneement of our rule, it constituted a portion of a neglected 
province; and, at one time, it was, from various causes, brought into a state J'; 
m oxtreme impoverishment and distress. It was desolated^ by famine and 
misgoverned by the nameroiis land-owners and their adraei-s. Since the 
introduction, however, of the admirable system of irrigation, which, in a pre^ 
vions chapter, I have endeavoured to describe, it has brightened and revived, ■;;; 
Famino is unknown. The people are prosperous and oontented. It is 
the garden of the great Northern Province, .Its revenue, instead of being 
reduced, as it once was, to the verge of bankruptcy, is more elastic than it has 
ever been ; its poj)alation has more than doubled; the material prosperity of 
its inhabitantfl is proved by their being better fed, better clothed, and better ' 
educated than fornmily; its commerce has flourished, and its trade has .0. 


* Lotfcor to Secretary to Board of Beveniie, dated ^3rd February 1858, 








BEStTMa OB tHB q6MvAEI DELTA WOEKS. 



lyeloped to a marv-elloiis degree; and it may confidently te asserted that it 
in as peaceful, happy, and prosperous condition as any part of Her Imperial 
.ajesty’s dominions.'' 

Those words form the concluding paragraph of the OSddvari District 
'oK waf written some'twenty years ago by Mr. H. Morris, whose oflioial con- 
tion with the District gave him special knowledge on the subject. They 
quoted as being no less true now than when they were penned. Still is 
ine unknown in. the District, for famine in India is bom of prolonged 
ught, from the effects of which the Delta is seeirred by the abundant water 
red over it from the Ddddvari. And not only is the District thus secured 
ist scareity in itself, but it is enabled to send largely of its superfluity of 
•grains to less favoured districts. Still does the population increase and 
latenal prosperityimprove. Still does commerce develop and the revenue 
and. 

^ 4.hat these results are largely due to the great Engineering worts of 
ioh this History treats, is not open to question, and it is not too ranch to 
that whether regarded in their .Engineering, Financial, or Social aspeots 
y rank high amongst the many splendid PubUo works which testify to the 

eficent vigour of Dngland’s rule in India, 




APPENDIX Xo. I. 

StaUment thawing the Expenditure ineurred on CAPITAL Account of (he e&iwari Delta System. 





Direct Charges. 



Indirect Charges. 

Total 

Direct and 
Indirect 
Charges. 


Years. 

Works. 

Establisli- 

ment. 

Tools and 
Fiant. 

Loss by 
Ex¬ 
change. 

receipts 

on 

Capital 

Account. 

TTet Total. 

Capitalized 
abatement 
of Land 
' Eevenue. 

Leave and 
Pension 
Allow¬ 
ances. 

Total. 

Eemarks. 

1 

2 

S 

4 

5 

6 

7 

8 

9 

10 

11 

12 


} 

ES, 

ES. 

ES. 

ES. 

ES. 

ES. 

- ES, 

ES. 

ES. 

ES. 


1847-48 ... 

1,92,796 

40,078 

20.806 



2,53,680 

84,463 

8.516 

92,979 

8,4(^659 

Anient begnn. 

1848-49 

1,92,796 

40,078 

20,806 



2,J3,680 


8,516 

8,516 

2,62,196 


1849-50 ... 

1,92,796 

40,078 

20,806 


• #« 

2,53,680 

24,176 

8,516 

32,692 

2,86,372 


1850-51 ... 

1,92,795 

40,078 

20,806 



2,53,679 

17,667 

8,516 

26,183 

2,78,862 

' Anient and Head 
Works finished. 

1851-52 ... 

1,92,786 

40,078 

20,806 

... 

... 

2,o3,tjS0 

66,272 

8,517 

74,789 

3,28,460 

Gtmnaram Aqne- 
dnet begtm, end 
of year. 

1862-53 ... 

3,72,819 

77,571 

20,805 

... 


4,71,195 

47,633 

16,484 

64,117 

5,35,312 

Gnnnarani Aque¬ 
duct finished. 

1,853-54 

2,44.702 

50,869 

/ 28,048 



3,23,619 

90;349 

10,810 

1,01,159 

4,24,778 

Ellore Canal com¬ 
menced. 

1854-55 ... 

4,16,210 

86,521 

43,664 

... 

5,46,395 

2,96,795 

18,386 

3,15,181 

8,61,576 

1855-56 ... 

4,56,336 

94,863 

23,316 

... 


6,74,515 

1,14,829 

20,158 

1,34,987 

7,09,502 

Karsapfir Canal 
begun. 

1856-57 ... 

3,40,830 

70,851 

23,747 



4,35,428 

97,663 

15,056 

1,12,719 

5,48,147 

Canal from Ba» 
malkot to Goca- 
nada and Exten¬ 
sion of Ellore 
' Canal, in hand. 


OD 


ENOIKEBKIJNG histouy. 
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jLi: jTo. I- — COid. 

StatBi&nt shoMig ike inewned on CAPITAL Aeeouhi of the GSdmmlBMta 



; ,; 

r. 


Dlr86t dMrges. 

■1' 


Indirect CHaj-ges. 














Total 


[ 

Years: ; 

Worte 

Establisi- 

xneut. 

Tools and 
i Plant. 

Loss hj 
: . Ex¬ 
change. 

Less 

recQjpts 

on 

Capital 

AccGnnt. 

Total. 

bapitalized 

bbatenieiit 

1 of Land 
; Bevenne. 

Leave and 
Pension 
Allow¬ 
ances- 

Total. 

Direct and 
Indirect 
Chaises. 


Bemargs: i 

,... . -- 

■ i ' - 

i 

3 

4 

6 

6 

7 

\8 . 

9 

10 

11 1 


12 



is. ' 


KS. 

: 

BS. 

BS. . 


r- 

BS. 

as. 


. ..... 

1S57.-58 ... 

l,6*)i20 

33,410 

20,806 



2,14936 

36^390 


#,4S0 

2,58,426 

h 


1858-59 ... 

51,222 

10,648 

20,806 


... 

: 82,676 

'^!676 

2,263 

1,10,811 

1,9S,4S7 


Expenditure re- 

1859-60 ... 

1,11,143 

23,104 

20,806 


... 

1,55,053 

4,910 

55,580 

2^.0,633 


► stricted on ac- 

1860-61 ... 

§0,480 

10730 

20,806 



1,18,016 

51,398 

24149 

3,555 

54,953 

1,72,969 


connt of the 

1861-62 ... 

1,11,205 

23,130 

20,805 



1,55,200 

4915 

29,064 

1,84,264 


Mutiny. 

1862-63 ... 

2,16,686 

45.045 

20,806 



2,82,537 

19,089 

9,572 

28,661 

3,11,198 


1863-61 ... 

2,98,1^28 

62,099 

20,806 



3,81,638 

12,532 

13,196 

■ ■ ■- 

25,728 

4,07,361 

Enlai'gin?: the ^amaikot 
Canal and the Hunda- 
petta Canal, in hand- 

1864-65 ... 

1866-66 ... 

1,35,336 

34,306 

28,134 

iS 

P306 

$0,806 

20,806 



1,84,276 

62,242 

95.725 

23,g60 

5,9791 

1,515 

41,704 

24,775 

2,25,980 ; 
87,017 



1866-67 ... 

92,520 



1,32,558 

3,237 

4,087 

7.324 

1,39,882 



1867-68 ... 

1,27,863 

26,580 

3,197 



1,57,640 

6,373 

5.648- 

11,021 

1,68,661 



1868- 69 ... 

1869- 70 ... 

1,9^1,646 

1,18,844 

! 40,463 
24,705 

4,866 

2,971 



2,39,975 

1,46,520 

10,499 

i2,71§ 

8,598 

6,250 

19,097 

17.968 

2,59;072 

1,64488- 


- 

1870-71 ... 

85,819 

17,840 

12,718 



1,16.457 

8,196 

3,791 

11,987 

I,28>444 



1871-72 ... 

1,59,776 

2,44,674 

33,214 

5,968 

... 

... ■ 

1,98,958 

17,781 

7,058 

24,839 

2,23,797 

4,89,231 



1872-73 ... 

50,809 

1,66,744 



402,227 

16,207 

10,797 

27,004 











. . - ■■ ■ - ' 


matesy* Eastern and- 




- 



i'.- - ' 


- 




Western Deltas, 

sanotioned. 


o? 


•I, -QM, S5iJfNp4i'tV 




































appendix No. l^cont - 

Statement skotcing the Expenditure incurred on CAPITAL Account qf the GSddvari Delta System —cont. 


02 - 

o 


i 

: 



Birect chargees. 



Indirect Charges. 



Years. 

■ 

Works. 

Establish¬ 

ment. 

Tools and 
Plant. 

Loss by 
Es- 

change. 

liees 1 
receipts j 
on 

Capital 

AccoTmt. 

Ijfet Total. 

Capitalized 

abatement^ 

^of^Land 

Eevenue. 

Leave and 
Pension 
Allow¬ 
ances. 

Total. 

Total 
Birect and 
Indirect 
Charges. 

Remarks. 

1 

2 

3 

' - 

4 

6 

6 

7 


9 

10 

11 

12 


BS. 

BS. 

RS. 

BS. 

BS. 

1 

BS. 

- ES. 

ns. 

BS. 

RS. 

. 

1873-74 ... 

3,35,921 

49,048 

, 7,068 

... 

i 15 

3,92,017 

' 24,431 

10,422 

34,853 

3,26,870 


1874-75 ... 

3,13,768 

, 65,210 

31,674 


2 

4,10,650 

16,816 

13,857 

f 30,673 

4,41,323 


1875-76 ... 

8,38,571 

90,331 

21,679 

... 

509 

4,50,073 

25,943 

19,196 

46,139 

55,028 

4,95,211 


1876-77 ... 

1,63,900 

75,905 

14,766 



2,43,571 

38,898 

16,130 

2,98,599 


1877-78 ... 

1,42,785 

79,637 

' 34,210 


94 

2,66,538 

21,604 

16,923 

38,527 

2,95,065 


1873-79 ... 

88,567 

96.915 

' 9,287 
13,867 



1,94,769 

8,924 

20,594 

29,618 

2,24,287 

Grants restricted 

1879-80 ... 

82,987 

97,094 


... 

1,93,948 

488 

20,632 

21,120 

2,15,068 

{ on aocoiint of 

1880-81 ... 

1,09,041 

28,886 

5,,304 



1,37,731 

186 

4,970 

5,156 

1,42,887 

i financial pres- 

1881-83 ... 

73.308 

17,091 

8,765 

... 


99,164 

14,413 

3,632 

18,050 

1,17,214 

J sure. 

1888-83 .. 

1,56,677 

34,414 

29,043 



2,20,034 


4,875 

4,876 

2,24,908 

'Compldion Bstimates* 
Cereal and 

Mevised Estimates, 

Eastern and Western 
Deltas, sanctioned. 

1883-84 ... 

8,99,824 

65,568 

62,48if 

V 690 

43 

: 4,28,520 

12,881 

#,579 

9,180 

22,061 

4,50.581 


1884-85 .. 

3,94,506 

66,009 

12,740' 

630 

5 

- 3,73,^ 

9,241 

20,820 

3,94,700 


1885-86 ... 

2,44,324 

54,674 

6,258 

3,658 

209 

3,08,605 

16,341 

7,654 

23,995 

3,32,600 


1886-87 ... 

1,75,031 

89,221 

-64,388 

534 

... 

1,51,384 

1,94,220 

6,497 

5,491 

11,988 

1,63,382 


1887-88 ... 

1,33,380 

80,113 

31,539 

... 


4,899 

4,216 

9,115 

2,03,335 ! 


1^8-89 ... 

68,549 

15,435 

,12,S07 


22 

95,186 

9,687 

2,161 

11,748 

1,06,9^ 


. 1889-90 ... 

, 56.624 

- ^ ■ .. 

13,268 

3,^6 



72.308 

4,471 

i,71S 

6,189 

78,497 

i B nd of. 1S^90. ” €ani- 
i pletion Estimate 

1 closed. 
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APPENDIX No. l-^eonL 





8tat^e}tt showing ike Bonpenditure ineurred on CAFITJkL Account of the Godd-vori' Delta 


Yearn 

Direct Charges. 

-- 

Indirect Charges, 

Total 

Direct and 
Indirect 
Chargee. 

Eemarkg. 

Works. 

Establish¬ 

ment. 

Tools and 
[Plant. 

Loss by 
Ex¬ 
change. 

Less 

receipts 

on 

Capital 

A.cQount. 

r JTf^ Total. 

. ■* 

Capitalised 
abatement 
of Land 
Beveaue. 

Leave and 
Pension 
Allow¬ 
ances. 

Total, 

1 

2 

3 

4 

0 

6 

- 7 

8 

9 

10 

11 

12 

1890- 91 ... 

1891- 92 .. 

1892- 93 ... 

1893- 94 ... 

Total ... 

».s, 

23.079 

46,261 

1,248 

2,090 

1 

RS. 

4,430 

9,827 

145 

451 

as. 

— 16,765 
9.377 

ss. 

—534 

fiS, 

21 

1.3 

BS- 

9,759 

66,7551 

1,647 

2,541 

BS. 

2,409 

634 

2,0l8 

1,779 

ss. 

020 

1,376 

20 

63 

as. 

3,029 

2,010 

2.03$ 

1,842 

RS. 

12,788 

68,561 

3,685 

4,388 

■\ Expenditure on, 

f socalied, “ Open 
f Capital sane- 

J tioas.” 

80,68,0i4 

3.9,70,607 

8,80,964 

4,978 

^ 933 

1,09,13,560 

15,00,422 

3,94,680 

18,95,103 

1,28,08,662 


from 


a 1^ to 1661 ^siiown m the a^egafee. in the absence of informa4fioa as to the expenditure incurred in ^ch year, the total expeuditore was divided eauallv between those Years. 

1847-^ to 1866-67 were assumed at a_ sum which, when add^ ioth© elites shown against the years 1S67-6S to 1880-81, would 
oxi^nditure on wor^ Cwm the commencement to the end of 1880-81, The sum assiuii^ was distributed between the. several 
from 1867-88 to 1873-74 have been ealculated by distributing the total cost of estebUshment is 

Chief En^So^friS JSd hie eSt sba« of the cost of the 

expenditure on,works, as the chai^ies were calculated on the hftdget gra^its which were subsequently 



the total <«)st p£'machmei^' and fioating plant 

onto. w ioo7.“oi -^^atingsupp1i(^ each year, .the totVi cost distributed equally between the several yeai^. 

accost of 1880-81 and 1881-82 ccaupriS© not only actual chaises, but atso 24 per cent, on the grant, or outlay on woilics, whichever was greater, on 
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Population of the GdulvASi Disteict —Cenmrm 1866--87 io 1891. 




Census 

i 

Census 


Area in ; 

Population 


Tsdoks. 

Census 

Census 

per 

Bemarks. 

1386-67. 

1871. 

1881. 

1891. 

square i 
miies. 1 

square 

mile. 

I&HICATED BY AnICUT WATER» 





, 



MORE OR T.KS8. 








Oocanada ... 

86,507 

91,880 

101,075 

m,907> 

397 

516-j 

; 

PitHapuram ... ... 

74,392 

79,606 

68,161 

83,824] 


EamacliandrapTiram . 

184,110 

303,583 

220,780 

26A194 

507 

615 [ 
685 f 

All extensi rely irligated by Anicut water. 

Amalaptiram 

189,233 

206,885 

227.157 

256,081 

437 

except PitMpuram, of wbicb only a small 

Tanuku ... . 

152,053 

167,491 

188,306 

204,048 

366 

557 

5i2J 

portion is so irrigate. 

Narsapur ... 

161,537 

177,876 

200,153 

230,325 

" 460 

Bhjuiavaram . 

83,826 

92,457 

108,399 

121,994. 

416 

293 

Large area of Tidal swamps in Bbimavaram. 

Ellore ... ... 

118,735 

136,875 

149,308 

171..985 

729 

235 

Only a email part of PDore taluk commanded 








by Anicut water. 

Not iBBiaATEB at. AI«I» BY 








Anicut water. 








Eajabmimdry . 

Peddapuram . 

100,924 

101,539 

128,901 

111,489 

131,196 

122,052 

: 153,559 
-146,607 

2,058 

506 

75') 
290 [ 

Inolnding tbo portions known as ‘ Agency 
tracts.* . 

Yema£;udeiri . 

130,383 

145,715 

159,864 

178,857 

1,249 

144) 

Tnni 

44,234 

50,201 

68,806 

81,601 

419 

194 


Kottapalle . 

... 


14,756 

: 24,464 

820 

30 

' Eampa country. 

r 

Transfeired from \ 





BbadracLalaxa and E4kapalle 

the Central Fro- > 
yinoes in 1874. 3 

33,656 

i 4^336 

911 

46 


0raii4 Totals ... 

1,437,473 

1,592,939 

1,795,369 

2,078.782 

i 

, 

... 



ENGINEEBING HISTf*RY—APEETOIX 11. 





































INDE-X. 


A 

Acreagr^ itJfigfatedj, 104,137, 155, . 

AUid Canal* foot-note, 128. 

Alignment of Irrigation Channels, 181. 

Amalapfij; Canal, 128. 

Aniotit.—- Proposals, I Sanction by 

Com*i of Bu’octors, 27 j 8ite, 28 i Length, 
28 * 'Design, 2i)“83 * idHition« tw Talus, 
81V Supply of stone required for upkeep, 
82 ; Head-works connected witli, 33 : 
Work comirneuced, 34; Progress of work, 
34-61; Pirst Supplemental estimate, 88 ; 
Damage by liooda, 39; Second Sqpple- 
mental estiniatej 41; Court of Directors’ 
despatch ahput, Ho, 15 of 1848, 44; Gomr 
mittee reports on, 45 5 Court of Directors’ 
despatch Ho. 6 of 1849, 45; Damage 
caused by fresh,, May' 1849, 46; Fresh of 
September 1849, 48 i Injury to end of 
Dowiaishveram branch, 49 j Groynes la 
connection with, 50; Extension of DoV-‘ 
laishveram branch, 60 ; Mr. Porbes’ letter 
giving pi^ogross to beginning of 1860, 61; 

., Temporary dtuo to close Ralli branch, 61; 
“IlalK Hn&vslqicea injux^ed. 62 i Colonel 
A, Cotton's report, IStla December 1860, 
52 } Pi'oposal to lengthen Vijes-waram 
branch, 53; Completion of Anient and 

,: ,head-%vorks, 55 ; Colonel A. Cotton’s report 
on, 55 ; CoThplimentary order of Govern¬ 
ment, 61 * Semces of Veenani Veranah, 
62 } Alterations In, 63 j Placing cast-iron 
posts on, 63 5 Eaising in 1862-67, and pro¬ 
posed further raising, 63 * Serioae breach 
in 1867, 63-66 ; Length of, &o., 117; 
Highest hood over, 117. 

Apparovr Channels, 6. 

Aqueduots, 184. 

Aqueduct Gunnaram, 72-84. 

Area irrigated, 104, 137, 156. 

Area of Delta, 8, 4, 5, 137. 

Atfcili Canal, 127. 

B 

Baird-Smitbj Colonel, 73, 131. 

Bank Canal, Eastern Delta, 120. 

Bank Canal, Central DcitS', 122. 

Bank Canal, Western Delta, 126. ^ 

Bank Caiaala-'-Bemarks on, 123. 

Ba&in—drainage of Godavari, 1. 

Bazin’s Formula, 132. 

Beckley’s Drain, 130. 

Bellemptidi Surplus Weil’, 134. 
BendanxManka, 4. 

Bcudamdrlanka Canal, 124. 


Bhoopiah or Bhdppaiya Channel, 6. 

> Bicoavole Drain, 121. 
j Billakarru Canal, 124. 
i Boats—License Fees and Tolls, 149, 150. 
j Boats—Tonnago of, 152, 

, Bobberlanka Bead Sluices, 67, 69, |22. 
j Bobbexdanka Lock, 71,122. 4 ' 

Bobberlanka Under-sbiices, 122, 

1 Bodapad Drain, 130. 
j Boudada Drain, 130. 

I Bridges, 135. 

t ' ^ - 

I Canals, discharges, 118, 128. 

I Canal fiUls (Weirs), 133, 134- 
j Canals—rArca of irrigation under, 129. 

! Canalsy lengths, 1.21, 124, 129, 

Canals—Havigation comoixieci with irriga- 
tion, 145, 146. 

Capital Expenditure, 11,5; and Appendix 
' No.'!., 

Cast-iron posts on Anicut, 2, 63,117. 
Ootchinenb basin, Godavari, 1. 

Censuses, Appendix No. 2. 

Central Delta, 3,4, 5, 122-126. 

Central. Delta Head Lock, New, 7l. 

Central Delta Head Sluices—Destruction and 
rebuilding, 67—419. 

Cbannels-Trrigation, alignment, 131. 

I Chaimelg-^IiTigation, length, 142. 

Chat ter ton, Mr., 139. 

Chettipet Weir, 125. 

Cloth Trade, 7. 

Cocanada, 4. 

I Cocanada Canal, 119. 

I Cocanada Canal TldaTLook, 119. 

I Ooiair Lake, 5. 

I '■ Completion,’ Estimates, 

; Conoreto, 132, 

Coringa Port, 3, 4. 

Coringa Island, 2, 3. 

Cost of Works, 114, 115 ; and Appendix 
No.. 1. 

Cotton, Major F. 0., 62, 62. • 

Cotton, Six’ Arthur—Sent to report on 
Godavari, 9; Fii st Eeport, 9-15; Second 
i Deport, 16“24; I/Otters and lleports on 

I Design , and Execution, 28-40? Goes on 

I leave in 1848, 40 * Returns and Bepox’ts 
j 1860, 53 ; Reports completion of Anicut, 

! 66 ; Extracts from 1 ettor sending estimates, 

Gnnnaraiu uqueduot, 72; Reports, about 
I aqneduot, 80; Letter to Government, 

I 86 -90 ; Report on Anicut and Works, 

i 01, 92 ; Memorandum about making 

I Canals navigable, 104. 


4 , 









IN i>:bx. 



Court of Directors’ despatohefl, Ko; 19 of 
1840, 20; No. 15 of 1848, 44 ; No, 0 of 
1849,45. 

Orest of Auiout, 03# 

Crops, 140. 

Oultivatiott, 155. 


Datum for Delta Levels, 117. 

Delta, Central, 3, 4, 5,122-125. 

Delta, Eastern, 3, l;18rl22* ; 

Delta, Western, 8, 5, 125rl80. 

Description of whole system, Chapter yiil, 
117-130. , 

Despatcbes-^Ooiirt of DipectorSy 26, 44,45. 
Despatches—Government of India, 112. 
Dogpatches—Secretary of State, 113. 
DeWinton, Mr. W. B., 09. 

Dischai’ge of Godavari, 1, 2. 

Di.soharges—Oanol and Ohaixnels—.Eormula 
fpn 13, 

DiS’aliUtarte«,;-rii€!h^ 142. 

Di-^rwarcl I4eui/. A. R. E,,. 11- D., 13Q. 
Drainages, 121, l2p, 1^^** ’ 

Di‘ainage^—area of the:Gj(|iday5i'rl, -1; 

Drainage Wurkfl, Liloro.daiml, 1,27. 

Drake-BrdCk^an, Colonel 11. It. pr> R.E., 69. 
Drift brought done tl^o Godaya^H, 2. 

Duty of' v»'<»,<vyOi . 

Duvva Weir , 130. / « > 


<J 


E 

Earthwork, 131. 

Eastern Delta, 3, 118-122. 

Eastern Dedta Head Lock, 69, 70. 

Eastern Delta Slnioes, 71. 

Eddies, 49, 60, 68. 

Ellore Cana], 1.157, 140. 

Embankments between branches of the 
Anicut, ll7. . 

Embafikments River, Central Delta, 125. 
Embankments River, Eastern Delta, 122. 
Embankments River, Western Delta, 130. 
Erie Gaual—Steam on, 152. 

Escapes also ‘ Weirs Dv IS-T. 

Estimates, 85, 93, 94-103. 

Expenditure ‘ Capital, ’ 114,115; and Appen¬ 
dix No. 1. 

Expenditure ^ Revenue 110. 

Exports, 164. 

Extension of Irrigatio^y 187-139. 


Ealis (see Weirs). 

Famine in Godavari District, 7. v 

Financial results, 106, 153. 

Fisoher, General. J. F., R. E-, 94. 

Floods in Godavari, 2. 

Floods over Anicpf^ 117. ' , 

Floors of Mpi^i’ry Work.';?, 133, ,, ■ 

Forbes, jl,, ;..51j 61. -''. ■ ■ • ■, 

Forii:iula,for DisOliarge of Channels, 
Foundaiioiws, 38,132, , 


Garden Crops, 140. 

Gates, Look, 133. 

Gautami-Godavari, 2, 3. 

Godavari Anient (s<?c ''Atitcut’). 

Godavari Delta ^ Delta’). t 

Godavari Disti'ict, S. 

Godavari Rivei’, 1, 2, 3,. 

Gontdru drain, 130. 

Gppalptu’am Concroto Look, 133. 

Gorinkala Drain, 4, 5, 125, 

Gostanadi, 6, 6,13. 

Goatanadi and Y^Ipiuv Canal, 136. 
GroyiieST-Remarks about, 50. 

Gurmaram, Aquednot, 72-84., 

Gunnaram Canal, 123. 

, ■ H ' ■ -I 

Haig, LiehtT(htrw-.G^neral) F. T., R. B., '73, 
76,80. 

Hasted, Col. J. 0., R. E., 99, IM 149, 151. • 
Head Look, Central Delta, 71, 118. 

Head Lock, Eastern Delta, 69,70, IIS. 

Head Lock, Western Delta, 0.5, 67, 118. 

Head Locke—Trafifio through, 149. 

Head Sluices, Bobberlanka. (Central Delba),t 
33,67 ; Dowlaishvoram (Eastern Delta), 33, 
71 j Vijfiswaram (Western Delta), 33, 67. , 
Head Sluices H Distributaries, 134. 
Head-works (^00 also ''Aqibut’), 118. 


Imports, 154. 

Indravati River, I . 

■ injvram- v-. 

Inlets, 119, 127. . 

Interest Charges, 107, 116. 

Irrigation, Chapter X, 136-142. 

Irrigation Channels, 131, 142. 

Irrigation Sluices, 134. 

Irrigation and Navigafcipn ooiubined, 143- 
146. 

K 

Kakaraparru Canal, 126. 

Kazn Drain, 129. 

Kovdr-Manjair Junction Canal, 120. 
Kowsika (Kausika) Drain, 4, 6, 125. 


Lawe, Colonel A., 25« 

Length of Canals, 121, 124, 129. 
Length of Distributaries, 142. ^ 
License Fees for Boats, 148-151. 
LooIcb, 133. 

Xiocka—Number of, foot-note, 143. 

M "" 


Madapolla^m, 6. 

Main Canal, Central Delta, 122. 
Main Canal, Eastern Delta, 118. 
Main Canal, Weaterp Delta, 125. 
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./Maintonaiiotv—Cost of, ]0G. 

;\ta.iiitie»anco—ohai'ges agaluat Navigiitioiri, 
■ ,151., ' ' ■ 

Masaory and Masomy Works, 132“ 135. 
Mafcenals riBfid in Masonry Works, 132- 
Moad, ColoBol H. K., K.E., 84. 
Mitfoird-Smith, Mr., 07. ■ 

.Mogaltdr Drain, 129. 

Montgomery, Sir Hy. Eejwrt, 7 , 8 . 

Mtillina, Colonel (now Goneral) J.i 11. fi., 94, 
09, 107, 137. 
iijfandapefc Canal, 120. 

, N 

Kaggaram Aquednot («(?o Guimarain Aque- 
dnct). 

Naggaram Island, 4, 72, 75. 

.Nakkala Drain, 6, 120. 

Kaiidamur Aquedn ct, 127 , 1 p8 . 
iSfareaxxii', 6. 

Narsuptir Canal, 120. 

Kangktion, (Jhaptej: X.), 143-1 

. 0 

Ogee Falla, 134. 

Onv Caxitain 0. A. (afterwards General) as¬ 
sumes okarge of Anicufc Works, 40 ; Various 
reports by, 41“'52 i Goes to^istna works, 
02. 

Oiitleta—FIlore Canal, 127. 

Over-fall vertical — Meet of, 31, 134. 
Over-fall with Sieping Aprons^ 31. 


Paingange Biver, 1. 

Pandi iCodu Drain, 130. 

Paul, Mr. J. E.,70. 

Piokikalanka, 28, 6(,t 
Polaram Island, 4, 122. 

Polaram Village, 1. 

Poi>ulatipn, 155, and Appendix No, 2. 
Posts on Aniout, 63. 

Pranhita Ri ver, 1. 

Prendergast, Mr. T.> 25. 


R 


. Rafts, 148-160, 

' Bain-fall, 142. 

Rarnanah Naidn, 67. 

Results, Chapter XI fj 63-157. 
Return??, 158. 

Revenue of District, 154. 

Riee Cultivation, 139. 

-Rules for Navigation, 152 * 

Rules for W ater Rates, 140-142. 
Rnndall, General F, H., 11. E,, 64, 
Hundall, Mr. J. W., 94. 

Ryves Capt. J. G., R. E., 04,137, 138, 


s 


Sabari or Sevei i River, 1. 

Sage, Mr., 94. 

Sailing on Canals, 152, 

Sainalkdt Canal, 118. 

♦Sangady, 1.35. 

Scouring SluiceK Under-sluices ’)• 
Slaices, Head ‘ Head-slnicea 0- 
SluicGs, IiTigation, 134. 

Som 0 i*s-Eve, Mr., 70. 

Stoain Navigation on OanUls, 152. 
Surplus Weirs, 134. 

Surkit, 132. 


Teki Drain, 121. 

Tolls on Canals, .148-151. 
Topping, Mr.i 7. 

Towing on Oa. 2 ials, 152. 
Traftic on Canals, 148. 
Triidbak, 2. 

Tulial>aga Diuiu, 4, 121. 
Tnliabaga Aqueduct, 121. 

U 

Under-siuioes, 33, 71. 

Dndi Canal 128. 
Unnamalanka Proj ecd/^ 13(). 
TJppiit5ru, 5. 


Vasista*Godavari, 2, 4, 6, 

Voenani Tei*aneh, 62, 

Vonkiah and Weyeru Canal, 12S. 
Vizeswarain Head Locks, 65, 67. 
Vizdswaram Head Suicos, 67, 
Vr.5ddha-Gaufcaini-Godavari, 2, 4, 

w 

Wainganga River, 1. 

Walch, Mr. G. T-, G7, 70, 146. 
Wardha River, 1. 

Water—Duty of, 139. 

Water Cushions, 134. 
Water-Distribution StrttenH'Ut, 104. 
Water-rates, 140-143. 

Weirs, 183, 134, 

Wells, Foundation, 68. 

Western Delta, 3, 6, T35 -130. 
W5veru, 5. 

Wybiw, Mr. O. D., 67. 


Tanam, 3. 

Yanamaduru Drain, 180< 
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